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When the history of diabetes is reviewed there is 
revealed the surprising fact that a disease with such, 
characteristic symptoms and complications remained for long 
unrecognised as a, separate entity.
To the ancients it does not appear to have been known. 
Hippocrates makes no mention of any condition which might be 
recognised as diabetes. Indeed, the name diabetes {
= a siphon) was not applied to the condition until about 30 A.D.
hwhen Aretaeus of Capadocia described a disease in which "the 
flesh and bones run together into urine", and which presented 
the characteristic symptoms of polyuria, hunger, thirst, and 
emaciation. So far as is known Galen, 131 A.D. saw two cases 
of a similar type, and propounded two generalisations on this 
experience. These were:- (1) that diabetes was a weakness of 
the kidneys, (2) that the urine consisted of the fluid ingested 
unchanged. Ho one appears to have dared to question the 
truth of these propositions,and subsequent treatment was based 
upon the assumption that they were correct. That these 
statements remained unchallenged for about 1500 years says 
much for the authority of Galen,and provides yet another 
instance of how the voice of authority may retard the progress 
of knowledge.
It is not until 500 A.D. that we find a clear 
description of diabetes. In that year a physician named 
AEtius described several cases,and gave in some detail the 
treatment which he employed. These methods of treatment -
bleeding, emetics, and opium - are of interest as they remained 
in vogue for hundreds of years despite the changing theories 
concerning the cause of the disease; and the last, opium, has 
been the sheet-anchor of all physicians up to the beginning 
of the present century. It is a curious fact that about-the 
same time there appeared in Hindu medicine (in the Ayur Veda 
of Susruta) a description of the disease under the name of 
"honey-urine^, so that this sweetness of the urine v/as known 
and recorded in India 1100 years before any reference is made 
to it in English literature.
Ancerima (980 - 1037 A.D.) was the originator of the 
nervous theory of the origin of diabetes. He considered that 
the disease was due to a disturbance in the nerve plexus of 
the kidney, but so strong was the influence of Galen that 
little attention was paid to his hypothesis. His treatment 
consisted of repeated emesis and vigorous purgation, a 
procedure which probably owed its success to its being virtually 
a "starvation" treatment.
The first Englishman to make a notable contribution to 
the literature on diabetes was Thomas Willis (1675). Willis 
observed that the urine was "wonderfully sweet, as if imbued 
with honey or sugar", and, as the urine was formed from the 
blood, he considered the disease to be primarily a disease of 
the blood, which, owing to the absence of salts, was too thin. 
His treatment, therefore, was a diet of milk, rice, starchy 
and gummy food, all of which were considered to exert a
thickening influence upon the blood. Frequently he limited 
patients to a diet of milk and barley water, boiled with snail 
quantities of bread - an undernutrition dietary such as is 
occasionally prescribed to-day. Salt he gave as lime water; 
and this, the first alkali to be employed, later came into 
very general use. Willis advocated, too, a treatment with 
antimony which had a very considerable vogue for a time; and 
to him must be ascribed the credit or blame of establishing 
firmly the popularity of Dover's Powder and other opiates 
in the treatment of diabetes.
It is of interest to note that Sydenham, one of the 
greatest of English physicians, has left no valuable 
contribution to the literature on diabetic treatment. Fruit 
and vegetables were regarded by him as very unsuitable as 
articles of diet, while he reported very favourably upon the 
narcotic treatment as practised by Willis.
The next notable advance was made in 1775 when Ilatthew 
Dobson completed the discovery of Willis by proving that the 
sweetness of the urine was due to. sugar. He observed, too, 
that the blood serum of diabetics tasted sweet, and thus he 
concluded that the sugar was absorbed from the stomach, there 
being a defective assimilation of food. An account of Dobson's 
work was read in 1796 by an Army Surgeon named John Rollo and 
from this record, together with his own observations on one 
case, he deduced that diabetes was "a primary and peculiar 
affection of the stomach". On this theory he proceeded to 
treat his first case in somewhat original manner; and, as
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this method marked the real commencement of the dietetic 
treatment of the disease and formed the basis of all succeeding 
dietaries among English physicians, a detailed description of 
the diet is not without interest. The diet was made up as 
follows i-
"Breakfast : 1-g- pints of milk and pint of lime water
mixed together: and bread and butter.
Lunch; Plain blood puddings made of blood and suet
only.
Dinner: Game or old meats which have been long kept,
and as far as the stomach may bear; fat and 
rancid old meats, as pork. To eat in 
moderation.
Supper : The same as breakfast.
The skin to be daily greased with hog’s lard, flannel worn 
next to the skin and an ulceration about the size of half a 
crown to be maintained opposite each kidney." Ammonium 
Sulphide was administered several times daily: Wine of 
Antimony and Tincture of Opium were given at night, "with 
tobacco and foxglove in reserve as substances diminishing 
gastric function." On this regime the patient is recorded 
to have improved, when cabbage, onions, salad, mustard and 
radishes were added to the diet.
This diet of animal food, as rancid as possible, Hollo 
believed to prevent the formation of sugar in the stomach, 
and so removed the stimulus to diuresis which he had noted 
that sugar possessed. The treatment was everywhere
enthusiastically adopted, and imitators seemed to vie with 
each other in attempts to make their diets as nauseous as 
possible. One observer relates of two cases that "both 
contracted so great a loathing of food that neither of them 
ate anything for five days, and so got rid of their distempers" 
Thus, on incorrect reasoning, was evolved what was really a 
starvation treatment of diabetes; and to us to-day it seems 
remarkable, in view of such published statements as that 
given above, that the correct explanation of their success 
so long eluded all observers. The matter is still more 
mysterious when we consider the published work of Robert Watt 
(1808), a Scots doctor, who actually evolved a, starvation 
treatment from the Rollo diet,combining it with bleeding, 
blistering, antimony powder, and mercury as was customary at 
that time. He states "As diabetes is so obviously aggravated 
by too much aliment the first aim of the practitioner should 
be to remove a portion of that food which, since it does not 
nourish, must oppress and injure the system". Apparently 
the value of Watt’s observations passed unrecognised, and 
his work does not appear to have exercised any influence 
upon subsequent treatment.
As was to be expected Rollo’s treatment soon came 
to be vigorously assailed. The main objection was the very 
reasonable one that patients could not be induced to adhere 
to their diets for any length of time. In addition to this 
there came in time to be recorded many cases which, when
placed suddenly upon this protein-fat dietary, passed rapidly 
into coma and died. Thus even in England where it had its 
strongest advocates the Rollo diet fell gradually into disrepute 
By 1813 Warren and others strongly recommended a return to a 
full and unrestricted dietary with large doses of opium.
Despite its ultimate failure the Rollo diet undoubtedly 
served a useful purpose in directing attention more towards 
the relative importance of foodstuffs as compared with that 
of drugs. From this time onward "substitutes" began to mâce 
their appearance in the diet of diabetics. The first of these 
was Bran Bread, introduced by Prout in 1820. This observer 
regarded diabetes as a form of dyspepsia, with difficulty in 
dealing with starchy food. In addition to Bran Bread he 
advocated green vegetables in amount, but he limited both food 
and drink. As was customary he employed bleeding freely.
Prout first drew attention to the frequency of phthisis as a 
complication in diabetes and stressed the necessity for 
avoiding chill, and the danger of too reducing a regime.
Ho advance falls to be recorded in treatment for the 
next 20 years, but during this time Majendie and Claud Bernard 
were making tremendous advances in physiological research 
which had a very important influence upon treatment in later 
years. In 1838, however, Bouchardat published the results of 
his researches through which he was led to suspect the pancreas 
as the casual factor in diabetes froh post mortem findings.
From practical experience he strongly advocated a return to the
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Rollo diet, and he persistently stressed the necessity for 
strict dieting as the only sound method of treatment. By him 
the Rollo diet was considerably modified, the rancid fats being 
replaced by butter and alcohol. Bouchardat allowed only small 
amounts of food, and he was the first to recognise the value 
of an occasional fast day to control glycosuria. Green 
vegetables he employed very extensively. He devised the 
practice of boiling vegetables twice and throwing away the 
water in order to reduce their carbohydrate content. To 
Bouchardat, too, belongs the credit of inventing Gluten Bread, 
while he was the first to record the improvement in pa tients 
which followed moderate exercise. Alkalis - soda bicarbonate, 
chalk, magnesia, citrates, tartrates, soap, ammonium and 
potassium salts - he used invariably; and, though he found that 
the patient was generally benefitted he showed that they 
exerted no influence upon the glycosuria. Other discoveries of 
his were Glycerol for use as a sweetening agent, and laevulose 
and inulin as permissible carbohydrates in diabetes. All these 
he considered did not cause glycosuria. Bouchardat’s regime 
was carefully tested by the famous physician Trousseau and 
most enthusiastically sypported by him as a great advance on 
all previous treatment. Trousseau specially advocated all 
kinds of fruit in addition, and emphasised the value of 
exercise in reducing glycosuria.
While recognised to-day as a very big step forward in
diabetic treatment Bouchardat’s methods were by no means 
generally accepted even in France. About the same time indeed 
a French physician named Piorry suggested that,as sugar was 
lost in diabetes, it would be sound treatment to replace the 
loss by feeding the patient with sugar. Curiously enough this 
method of treatment attracted many adherents, among whom was a 
physiologist named Schiff, a vigorous opponent of Claud 
Bernard on most problems in biological chemistry. Schiff 
himself developed diabetes, treated himself with sugar, and died 
after a brief illness.
Perhaps the best known of nineteenth century workers 
on diabetes was Pavy, to whom the study of the disease was the 
one absorbing interest in life. Host of his work v;as experiment­
al and followed the lines of Claud Bernard, but he differed 
greatly from that observer in the interpretation of results.
He had, however, a very large diabetic practice, but he made 
practically no useful contribution to treatment beyond a 
mild condemnation of the use of opium a,s conferring only a 
very transitory benefit. As regards diet, he contented 
himself with reducing the amount of carbohydrate in the food 
with little further restriction.
It was left to a Roman physician. Cantani, to re­
establish the claims of strict dietetic treatment now in 
danger of being overlooked. Cantani, realising the difficulty
in enforcing dietetic restrictions, refused to undertake a case
unless he was permitted to isolate his patient on the lines of the
modern Weir-Mitchell treatment. Lean meat and fats alone were
permitted at first, with eggs and shell fish in the less severe
types. Water with, occasionally, dilute alcohol, was restricted
to l-g- - 2-g- litres per day. As a substitute for carbohydrate he
gave lactic acid. Protein was allowed in the form of 500 gms. of 
meatcooked/ He encouraged vigorous exercise,for by this means he 
found that he could diminish and even abolish glycosuria. He 
insisted upon one starve day per week. His treatment lasted for 
3 months at least, six to nine months in obstinate cases. After 
2 months of freedom from glycosuria green vegetables were 
permitted, and later wine, cheese, fruits, nuts and even a little 
farinaceous food were added. The least trace of glycosuria was 
followed by 2 months on strict protein-fat diet. During treat­
ment the urine was tested daily: thereafter a weekly test was 
sufficient. A distinct advance was Cantani’s insistence that 
the urine should be kept sugar-free whenever possible; nor did 
he consider that any other state of matters was permissible until 
a thorough trial on the lines given above had been made. Latterly 
he advocated that weight should always be increased, and preferred 
a trace of sugar in the urine to undernutrition, points upon 
which there has been considerable controversy even up to the 
present day.
In Germany at this time considerable useful but 
destructive criticism was levelled at existing beliefs by Kulz,
By painstaking observation this observer demonstrated the
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futility of lactic acid and of glycerol; the inefficiency of 
Carlsbad and other waters; and the negative effects of soda 
bicarbonate and arsenic. Bouchardat’s work he admired, and he 
based his own methods of treatment on the regime of that worker. 
In his methodical way he tested the carbohydrate tolerance of 
patients for various foodstuffs, and, as the result of this 
research, he strongly advocated the use of green vegetables in 
treatment. Kulz also conducted a most elaborate investigation 
into the effects of exercise upon diabetics. He found that 
great benefit was derived in strong patients with mild diabètes, 
but in weak individuals with severe diabetes it was of no 
service and generally,indeed, harmful. While he did not 
advocate undernutrition diets or fasting he introduced the 
testing of carbohydrate tolerance in each individual case,and 
the calculating of diets according to the calorie requirements. 
Thus for the first time suitable diets were built up for each 
case, and a departure was made from the usual general 
recommendation to "allow" this and to "forbid" that. A large 
and influential school followed Kulz.
Haunyn, another great name in the history of diabetes, 
made no noteworthy contribution to the treatment of the disease. 
In his earlier days he employed the Cantani system of seclusion 
with rigorously restricted diet; but later he recognised the 
futility of trying to impose such conditions upon patients and 
greatly relaxed the rigour of his regime. Finally he treated
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each patient individually, varying diet according to the 
carbohydrate tolerance and calorie requirements much in the manner 
of Kulz. 30 - 45 calories per kilo he regarded as the optimum 
for the average adult with an allowance of protein which frequently 
reached 125 gms. He recognised, however, that patients could get 
along on 25 - 30 calories per kilo, and when glycosuria was 
obstinate he did not hesitate to reduce the protein ration to 
40 - 50 gms. per day. With Haunyn acidosis became the chief 
criterion of severity in diabetes. He discovered how necessaiy 
it was that carbohydrate be reduced gradually, and he introduced 
the practice of giving large doses of sodium bicarbonate during 
this period in "acid" cases. His views on exercise were similar 
to those of Kulz and he, too, recognised that some patients did 
best on complete rest. Loss of weight beyond 2 kilos Haunyn 
considered to be unwise. If the urine was not then free from 
sugar he advised that the attempt be abandoned. Fast days he 
re-introduced, finding them helpful in all cases,and frequently 
very beneficial in cases of aeidosis. When coma threatened or 
when the tinct. ferri perchlor. reaction was marked for three 
days, fasting was immediately stopped and milk, together with 
sodium bicarbonate, was administered in large quantities.
Meantime fat in the farm of butter v/as withheld as containing 
many lower fatty acids. This treatment is noteworthy as being 
that almost universally adopted until over 60 years later when 
insulin was introduced.
Lenne of Heuenahr seems to have realised more clearly 
than Haunyn the important part played by protein in the diet;
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but be made the mistake of regarding protein restriction as the 
really important factor, and carbohydrate restriction as of 
lesser■import. To fat consumption he set no limit, considering 
that appetite and digestion kept this within bounds, and 
strongly opposing Haunyn’s theory that it was the chief factor 
in acidosis. An occasional starve day he held to be useful but 
he was by no means enthusiastic concerning this form of treatment.
The latter half of the nineteenth century is notable 
for the number of "cures" which were introduced. Each of these 
had its band of adherents, enjoyed a more or less bdef vogue, 
and in turn was replaced by some modification or by an entirely 
new device. The "Milk Cure" of Karell had a great 
reputation for a time. In this the diet consisted of 60 - 200 
c.cs. of skimmed milk four times daily - an undernutrition 
dietary with obvious advantages from the viewpoint of to-day. 
Duncan strongly advocated this type of treatment, and by 
experiment demonstrated that casein was assimilated more readily 
than any other protein,and lactose than any other carbohydrate. 
Strasser employed milk in combination with diet, alternating 
3 days of diet with 3 days of milk. Haunyn employed the cure 
in cases of threatened acidosis,when he considered it useful in 
warding off coma. Soon sour milk was suggested in place of sweet 
milk, but van Hoorden proved that such milk had to be too bitter 
before it was definitely helpful, and so curbed enthusiasm in 
its use. nevertheless sour milk was very extensively employed, 
in Scotland at any rate,up to a few years ago.
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The "Rice Cure" of von During of Amsterdam next enjoyed 
a considerable popularity. In this case the diet consisted of 
80 - 120 gms. of any cereal, generally rice or oatmeal, with 
250 gms. of meat, stewed fruit, milk, wine and small amounts 
of bread. Obviously this was a diet rich in carbohydrate but 
with a low protein content,and not unnaturally its success was 
short-lived. It was followed shortly afterwards by the 
"Potato" diet of Dujardin-Beaumetz. Potatoes were said to 
possess a peculiar virtue in diabetes by reason of their high 
potassium and manganese content. Large amounts - 1500 - 3000 
gms. - of potatoes alone were given in 24 hours with no other 
type of food; indeed patients were quite unable to eat anything 
more, and the improvement recorded must be attributed to this 
fact. The treatment was extensively practised in France, but 
it did not obtain much hold elsewhere. In time it, too, fallowed 
its predecessors into disuse.
It must be said of Haunyn that he had been profoundly 
sceptical of the value of any of these "cures". He held 
strongly that in all of them the essential benefit lay in 
undernutrition, yet no general recognition was made of the fact 
that the value of the cure decreased as the quantities of food 
increased. Instead much work was done on the assimilability of 
various carbohydrates and particularly in the various types 
of cereals. As an outcome of this the "Oatmeal Cure" of van 
Hoorden was evolved, a cure which became universally popular
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and was widely employed up to the introduction of the 
"Allen" treatment. The treatment consisted of varying amounts 
of oatmeal or oatmeal gruel together with eggs and butter. 
Along with this alkalis,mainly sodium bicarbonate,were given 
in large doses. Later van Hoorden recommended that starve 
days be introduced. A common practice was to alternate 
2 starve days with 2 oatmeal days, alcohol being allowed on 
the starve days. After a prolonged period of such treatment 
the diet was gradually increased, only to be dropped again 
should progress become unsatisfactory, when the process was 
repeated.
Such were the methods of treatment in vogue at the 
beginning of the present century. How would be reported a 
series of successful cases on one regime, now a series on 
another; but a close analysis of these records showed that 
it was the milder cases which responded to almost any form 
of treatment. Results in the more severe cases were uniformly 
unsatisfactory. This then was the position in 1914 when 
the problem was tackled by two sets of workers, one under the 
direction of Allen in America, and the other under Graham in 
London. The methods which these observers adopted,and the 
success which they achieved,fall to be described in another 
section of this paper.
HEIHOO OF OISXIHaUISHIHG IXPS IB OASES OF GLTCOSOBIA.
(( ))
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Following the discovery by Dobson in 1775 that the 
sweetness of the urine in diabetes was due to the presence of 
glucose special attention was directed towards this symptom, 
particularly with a view to discovering from it an index of 
the severity of the condition, and so rendering diagnosis and 
prognosis more accurate. In time, however, it became clear 
that the significance of this glÿcosuria varied very greatly.
One patient might have sugar in the urine accompanied by thirst, 
polyuria and loss of weight, and a fatal termination might 
ensue in the course of a few weeks or months. Another patient 
might show an even larger amount of sugar in the urine with 
temporary or entire absence of sj-mptoms of diabetes; and this 
patient might live for ten, twenty, or thirty years, finally to 
die of some condition in no way connected with diabetes. Again, 
a glycosuria occurring in older people was recognised as a much 
less serious condition than an apparently similar glycosuria in 
the young; while it was further recognised that there was a 
glycosuria occurring commonly in patients with arteriosclerosis 
which seemed to have little or no detrimental effect.
Klemperer and Haunyn both recognised a form of 
glycosuria occurring at any age, apparently of no significance; 
but of the condition generally Haunyn rather despairingly wrote 
the course of the disease is as variable as can be conceived."
2,. T. ,
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Thus up to quite recent times diagnosis and prognosis in 
cases of glycosuria were in the last degree uncertain, and 
time,and time alone,served to differentiate the serious from 
the trivial.
That to-day we find ourselves more favourably placed 
in this regard is due to the very rapid advance during the 
past ten years along the lines of blood sugar investigation, 
and to the great improvement in the technique of laboratory 
methods whereby simple and accurate analytical procedures 
have been evolved. Dobson had noted that the blood serum of 
diabetics was sweet to the taste, while Ambrosiani and 
McGregor about 1820 had shewn the presence of fermentable
*73sugar in the blood. To Claud Bernard, however, belongs the 
credit of performing the first reasonably accurate blood 
sugar estimations. Generally his results were high, but 
occasionally he obtained readings around 0.107^ which more 
modern methods have shewn to be substantially correct. 
Following Bernard numerous isolated observations on blood 
sugar were recorded, and it was established that in diabetics 
and in the normal individual after a carbohydrate meal the 
level was considerably raised. But prior to 1913 no method 
of blood sugar estimation had been evolved which required less 
than about 30 c.c. of blood from a vein, and consequently 
repeated observations on one patient over a short period of 
time were impracticable. The simplification of the methods
73 -P I3Z
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of estimating the sugar in the blood is the .outstanding 
advance in practical medicine which has rendered a 
differentiation of the various types' of glycosuria possible. 
By these "micro" methods, as they are called, accurate 
results can be obtained with a few drops of blood procured 
by pricking the ear or finger, and thus a series of 
examinations becomes a matter of no moment to the patient.
MODERH METHODS OF ESTIHATIHG THE BLOOD SUGAR.
The first "micro" method of estimating the sugar in 
the blood to be described was the Bang method, and it 
deserves special mention on that account; but it has fallen 
into disuse for many reasons, and further reference need not 
be made to it here.
The picric acid method of Lewis and Benedict, another 
early method, required 20 c.c. of blood and therefore need 
not be discussed. A modification of this method, however, by
toCammidge reduced the amount of blood required to 0.2 c.c. and 
thus brought it into line with the other methods to be 
described. In this method the blood was collected and laked 
with water. The protein was removed by precipitation with 
picric acid and filtering. Thereafter the filtrate w-as 
rendered alkaline with sodium carbonate, and boiled for a 
given time. The solution was then compared in a
colorimeter with a standard solution of picramic acid, the
/o.r. 7̂,
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amount of sugar present being read off from a specially- 
graduated tube after dilution with water.
This method I employed from March, 1920 for about two 
years. It is rendered inaccurate by an excess of creatinine 
in the blood; and latterly I experienced such trouble in 
obtaining pure picric acid for purposes of comparison that I 
abandoned the method altogether. While this method is open 
to the objections levelled against all colorimetric methods,
I consider that I obtained very satisfactory results from its 
use. Cammidge himself was enthusiastic concerning it,while 
it was approved of,and extensively used,in the Biochemical 
Laboratory at Glasgow University.
The Polin and Wu method is deservedly one of the most 
popular at the present day. Here tungstic acid is used as 
the protein precipitant, while in the sugar estimation a 
phospho-molybdic acid reagent is employed. Only 0.2 c.c. of 
blood are required. The fact that the tungstic acid method 
for the removal of protein is the most efficient yet devised
is a special point in its favour. Mackenzie Wallis and
gGallacher, and Calvert have both introduced modifications of 
this method. In the first (Wallis and Gallacher) the amount 
of blood collected is estimated by weighing on a torsion 
balance - a costly instrument: in the second (Calvert) the
blood is collected in a platinum capsule and again weighing
is done by means of the torsion balance. I have never 
employed any of these methods mainly on the ground of 
expense; but, where this is not a factor to be considered, 
they are to be recommended.
Maclean'S method as modified in 1920 is a most 
satisfactory one. Here again only 0.2 c.c. of blood are 
required. The blood is added to a solution of sodium 
sulphate rendered faintly acid, and the mixture is boiled, 
treated with dialysed iron,and filtered. A mea.sured amount 
of the filtrate is boiled with an alkaline copper solution 
containing iodic acid as the inert potassium salt. Later 
hydrochloric acid is added, when the iodic acid is set free 
and reconverts the reduced copper into the cupric state.
The excess of iodic acid reacts with the hydriodic acid also 
formed when the hydrochloric acid is added, and free iodine 
is liberated. The amount of iodine is estimated by 
titration with a standard thiosulphate solution, using 
starch as an indicator. The difference in the burette read­
ings between the blood filtrate and a blank control is found, 
and the blood sugar percentage is calculated from a prepared 
table.
In this method it is essential that the solutions be 
very carefully prepared, and that they be fresh, particularly
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the thiosulphate. This, last is kept in H solution and
10
diluted to H when required for use. It should he renewed 
400every two months. The filtrate and copper solution are boil­
ed for a fixed time, and this difficulty is got over by 
employing a simple manometer introduced into the rubber 
tubing to a Bunsen flame.
I have employed this test exclusively during the past 
two years,and it has proved in every way satisfactory. It 
loses its accuracy,in my experience,when the blood sugar 
falls to a low level, as may happen after too large a dose 
of insulin just prior to, and during, a hypoglycaemlc reaction 
but I have found it accurate to 0.06/, and this is all that 
is required for general purposes. All the blood sugar read­
ings given in the accompanying charts were obtained ■with 
Maclean's method. For the reasons stated above I have 
thought it wise to discard the Benedict - Cammidge results 
save in the charts illustrating the "Allen" treatment, where 
they give at least an indication of the progress in these 
cases. .
In the Autumn of 1924 I had an opportunity of seeing 
the Hagedorn and Jensen method of estimating the blood sugar 
employed in the Reichshopital in Copenhagen. In this method 
zinc hydroxide is used to precipitate the protein while
7 .
potassium ferricyanide is used to estimate the sugar.
Only 0.1 e.c. of blood is required in this method; but, 
although the results obtained seemed uniformly good, the 
method appeared to have no advantage over that of Mac lean.
THE GLUCOSE TEST.
That sugar appeared in the urine of the diabetic 
in largest amount after a carbohydrate meal had long been 
known. It followed naturally that estimations of the sugar 
in the blood were made by the earlier observers before and 
after such a meal in all cases of glycosuria, and the 
invariable rise in the blood sugar level was demonstrated. 
Where a series of observations were made it was noted that 
the blood sugar reached a higher level in some cases,and 
remained high for a longer period,than in others, and it 
thus became clear that by such a series of estimations 
following the ingestion of a constant amount of carbohydrate 
a distinction could be made between the various types. The 
test which was gradually evolved is known as the "glucose 
test". It is carried out as follows:- 
Three and a half hours after the last meal - or 
preferably before any food has been taken in the morning - 
the patient passes urine and a blood sugar estimation is made 
Then 50 grammes of glucose in 100 c.c. of water are given as 
a draught. Thereafter blood sugar estimations are made at
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half hourly intervals for two hours, and samples of urine 
are obtained at one hour and two hour intervals.
Occasionally it may be necessary to continue the blood sugar 
observations to two and a half to three hours, but this is 
rarely essential-. The curve obtained by graphing these 
results is called the "Glucose Curve".
GLUCOSE CURVES THE HORliAL SUBJECT.
It is necessary that the effect of such a test on
the normal individual should first be considered briefly.
The initial (resting or starving) blood sugar level lies 
between 0.08^ and 0.11^, generally about 0.10^. Half an 
hour after glucose it has risen to 0.15^ to 0.18^: in no
case does it ever transcend the latter figure. Gray in a
series of three hundred cases found it very rare to get a
_ 1% reading over 0.16^. Folin and Berghund working with a
number of medical students obtained distinctly lower readings
than Gray, and this they attribute to the absence of
emotional disturbance. Cammidge records a case in which at
a first glucose test on a very nervous subject the blood
sugar at half an hour reached 0.21%: but subsequent tests on
the same individual shewed him to be entirely normal. This
nervous factor has to be considered,not only during the
glucose test,but more frequently in the level of the initial
blood sugar, a point to which further reference will be
9 .
made later. The important point, however, is that never 
in the normal case - the neurotic case quoted above cannot 
be considered as completely normal - does the half hour
33,q.
blood sugar rise above 0.17% or 0.18%. Maclean regards the 
second figure as more correct, but Gray, Folin and
31Berghund, and Joslin favour the first, viz:- 0.17%, and^in 
the charts which follow,that reading is marked as the upper 
level of normal blood sugar excursion.
At one hour the blood sugar reading has fallen, and 
is generally in the region of 0.13%; while one and a half 
hours after glucose in the great majority of cases it has 
returned to the normal fasting level. Invariably in the 
normal healthy individual under sixty the blood sugar level 
is normal in two hours. Thus the characteristic normal 
glucose test curve shews a rapid rise to a level never above 
0*18% followed by an almost equally rapid fall,and a return 
to the restipg blood sugar level within two hours.
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Chart I. curve (a) shews a typical normal 
"glucose curve" and, while such a curve is that 
most generally obtained, there are minor variations 
in its form which are quite compatible with the 
normal. Thus in curve (b) the top of the curve is 
flat. It is almost certain that in this case the 
highest blood sugar level has been reached at about 
three quarters of an hour after glucose, and that 
the half hourly and one hourly readings are points 
upon an ascending and descending phase respectively. 
Curve (c) is that obtained from an apparently 
healthy man of sDctyfive. Here the return to normal 
is less rapid than in curve (a), but the normal level 
is reached in two and a half hours. Such a delay in 
the return to a normal level is not uncommon in 
elderly people in whom, indeed, I have come to regard 
it as the normal type of curve.
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GLUCOSE CURVES IB RMAL GLYCOSURIA.
In an occasional case of glycosuria 
one may find that the blood sugar curve following 
50 grammes of glucose conforms entirely to the 
normal in form, but that^while sugar is absent from 
the urine before the glucose is given,it appears 
in the specimen taken at one hour,and perhaps 
again in that at two hours. It is rare, however, 
to find more than 2% of sugar in the one hour 
specimen,or more than a trace after two hours. In 
my experience this type of case is uncommon, but 
it does occur, and is of particular interest when 
treatment with insulin is considered, as will be 
explained later. This condition is known as 
"Renal Glycosuria". Chart II illustrates three 
glucose curves of this type together with the urinary 
sugar estimations. In mi ou.-nn r]iin
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LAG GLUCOSE CURVES.
Another and a more common form of curve is 
that to which the term "lag curve" has been given.
Such a curve is illustrated by chart III.
The resting blood sugar reading here is normal.
Half an hour after glucose the reading is above 0.17%, 
in this case 0.2%. At one hour the curve has fallen to 
a considerably lower level (0.16%) while at one and a 
half hours the normal level is reached. In this curve 
then we have a rapid rise from the normal to a level 
above 0.17% followed by a rapid fall to normal, quite 
comparable with that found in the two types of curve 
just described. The urine is sugar-free before glucose, 
contains 2.5% of sugar at one hour, and a faint trace at 
two hours.
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Chart IV. illustrates a series of "lag" curves which 
I wish briefly to consider.
Here the initial blood sugar is normal in the majority 
of cases. In a few, however, it is a little above the rest­
ing level, as in curves 4,7,9  ̂ 10. As I have said above, 
this is often due to emotional disturbance^which may either 
of itself raise the blood sugar level,or may considerably 
interfere with the absoption and storage of the carbo­
hydrate of the previous meal. Again,in private practice, 
while all are warned against eating anything for four hours 
before the test is to commence and to take then only a light 
meal, it is difficult to rule out the possibility of some 
not readily assimilated food having been eaten. Provided, 
however, that the initial blood sugar reading be not over 
0.14% it may be regarded as normal. Half an hour after 
glucose the reading obtained is above 0.17% - in the cases 
here illustrated the lowest half hour reading is 0.182% and 
the highest is 0.2^5%. Curve 9 is an exception to which 
further reference will be made later. One hour after glucose 
the curve has fallen to a considerably lower level. In 
curves 1 - 5  the one hour reading is below 0.iy%; in 6 - 11 
it still lies without the normal limit. Estimations at one 
and a half hours after glucose are normal in 1 - 5, but in 
6 - 1 1  they are still above the normal resting level, 
although within normal limits. At two hours, however - and 
this is the important point - the blood sugar readings in all
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ten cases are normal.
The corresponding urinary sugar results now demand 
consideration. In all cases, with the exception of Ho. 7, 
sugar was absent from the urine before glucose was 
administered. One hour later sugar was invariably present, 
sometimes merely a trace as in 1, but sometimes to as much
^ _ nas as in In five cases the urine was again sugar
free at two hours; in three the glycosuria persisted but 
in smaller amount. In nine the patient was unable to pass 
urine after one hour and only a two hour sample was avail­
able.
Here we have a series of curves whose first and 
final readings are similar to those obtained in normal 
individuals, but one at least of whose intervening readings 
is without the normal limit. Associated with these 
hypernormal readings there is a glycosuria of varying 
degree.
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THE DIABETIC GLUCOSE CURVE.
The last type of curve is the Diabetic Curve. In 
this group we have to distinguish between the results 
obtained from a glucose test in (1) a diabetic under treat­
ment, and in (2) an untreated case.
Chart V. curve 1. shows a typical result in a case 
undergoing treatment. The resting blood sugar reading is 
normal but the subsequent readings are all above the normal 
limit, and - again the point to be emphasised - the last 
reading, two hours after glucose, is far above the initial 
one. With regard to urinary sugar, there is merely a 
trace in the specimen taken before the test, but the one 
and two hourly specimens contain sugar in amount.
Of the results obtained in an untreated diabetic 
curve 2 is an example. The initial blood sugar is high, 
but the level is raised even higher by the glucose, while 
the fall at the expiry of two hours is negligible. 
Glycosuria, marked before the glucose is given, is further 
increased by the test.
In these cases, with the exception of the first 
blood sugar estimation in curve 1. all readings are above 
the normal. There is no real attempt at a return to normal 
levels, and this point demands a brief elaboration. As 
has been pointed out above, the normal blood sugar level 
never rises above 0.18%. Ho matter how much glucose be 
given - and 200 grammes have frequently been administered
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in a single dose - the blood sugar cannot be forced above 
this level. Should in any case the blood sugar rise above
this level then sugar will appear in the urine, and
consequently it lias been called the "normal renal threshold".
How it has been shewn that in the normal case a
rapid fall occurs in the blood sugar level, so that, if no
further carbohydrate be given, the resting level is very 
quickly reached. This must mean that somewhere below 0.17% 
some mechanism comes into play whereby the sugar is rapidly 
withdrawn from the blood, and that, in the abnormal cases, 
this mechanism is in some way disturbed. Two suggestions 
seem feasible. Either there is a sudden and rapid breaking 
down of sugar in the circulating blood, or at a certain 
degree of saturation of the blood with sugar a storage 
mechanism is brought into play, possibly a storage of sugar 
in the liver in the form of glycogen/^ The bulk of evidence 
goes to support this second theory, but a discussion of the 
matter lies without the scope of this paper.
Assuming the correctness of this suggestion let us 
consider the various types of curve described above. The 
"Renal" type of curve differs in no respect from the normal, 
but sugar is present in the urine. This glycosuria occurring 
after ingested carbohydrate is now almost universally regard­
ed as being due to some abnormality in the kidney itself 
whereby sugar is permitted to escape into the urine, although
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its concentration in the blood is not abnormally high.
In other words the "renal threshold" is lower than normal. 
There is no defect in the sugar disposal mechanism.
In the "lag" type of curve the highest reading, 
almost invariably that obtained half an hour after glucose, 
is above 0.17%. During the period in which the blood sugar 
level remains above this figure sugar escapes into the urine 
in greater or less amount. The fall in blood sugar, 
however, is rapid and quite comparable with the normal. This 
would suggest that the mechanism for disposing of the 
circulating sugar was not stimulated into activity until the 
blood sugar had reached a higher level than in the normal, 
but that, once having commenced, it proceeds with normal 
rapidity. The idea of delay in initiating the storage 
process is conveyed in the term "lag".
The diabetic curve requires little comment. It 
begins either below the renal threshold when sugar is absent 
from the urine,or above the threshold when sugar is present. 
The later readings are all well above the threshold level 
and glycosuria is pronounced. Here the storage mechanism 
is difficult to stimulate to activity, and, even when 
begun, it is very inefficient. This defect in the sugar 
disposal mechanism,as shewn by the failure of the curve to 
return to normal within two hours, is the characteristic 
feature of the diabetic curve.
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THE SIGHIFICAHGE OP VARIOUS TYPES OF
glycosuria.
"Renal Glycosuria" is almost certainly of no 
significance. Indeed, as will be apparent in case HI. 
strict dieting in such cases leads only to loss of weight 
and general ill health. So far as my experience goes 
these patients can be allowed an unrestricted diet.
The diabetic cases undoubtedly require treatment in 
more or less rigorous form. The glucose test is sometimes 
very useful in such cases for purposes of prognosis, a 
group of lower readings being generally a. more favourable 
sign than a group at a higher level. In the great majority 
of diabetics, however, it is unnecessary to perform a 
glucose test. Thirst, polyuria, loss of weight, and 
glycosuria establish a diagnosis without further confirmation
31being required. In this connection Joslin has drawn 
attention to a statement made by Allen concerning the 
administration of glucose to depancreatised dogs. Allen 
states “ "In the early stage glucose is more powerful than 
starch in producing diabetes, and animals which are progress­
ing toward complete recovery on starch diet can be sent into 
hopeless diabetes by admixture of glucose". In view of this 
pronouncement from so eminent an authority it would seem wise 
to refrain from performing the glucose test upon cases of 
undoubted diabetes. It should be reserved for diagnostic 
purposes in doubtful cases.
19 .
The cases which present most difficulty are those 
which exhibit a "lag" response to the glucose test. Maclean 
regards these cases as being on all fours with the "renal" 
type of case, and he permits ordinary diet in all patients 
who present this type of curve. Personally I have always 
treated the "lag" case with greater caution. A reference 
to chart IV will help to make clear my reason for adopting 
this attitude. In curves 1 to 5 only one reading, that at 
half an hour after glucose obtains above the normal renal 
threshold. In curves 6 to 10 two readings are above this 
level, while in curve II all save the first and last 
readings are above 0.17%. Indeed it is only the clear 
evidence of a return to normal at the end of two hours 
which establishes these cases as being of the "lag" type.
If now we compare this last curve with one of those on the 
diabetic chart - say Ho. 7 - we are struck by the fact that 
only in the level of the two hour blood sugar reading does 
the distinction lie. One is naturally tempted to ask:- 
Is it justifiable to condemn one patient to a life of 
restricted diet,and to the inconvenience and discomfort which 
this must entail, and to assure another that he may eat what 
he likes on the evidence of this single blood sugar 
estimation? Consideration must be given to the following 
cases before attempting to answer this question.
34 .
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Chart VI. I have labelled ? Diabetic.
It represents five curves whose interpretation is difficult. 
Curve (l) is a "lag" curve save that the two hour reading has 
risen to 0.17%. This phenomenon I have seen occasionally in 
hospital cases,and I can find no explanation for it. Professor 
Adam Patrick told me that he, too, had encountered the same 
curious ending to the curve in two "renal" cases, and that he 
had been unable to account for such a rise. So far as my 
limited experience goes it would seem to be of no importance; 
but taken in conjunction with the comparatively copious 
glycosuria in this particular case it causes it to remain under 
suspicion.
Curve (2) would be regarded as normal did the final blood 
sugar fall to the normal resting level. The absence of 
glycosuria supports this view, but here again, with an apparent 
delay in the storage of sugar, one is not satisfied that the 
subject is entirely normal from the result of this test.
Curve (3) shows the result of a glucose test performed on 
the same patient as curve (2) but two weeks later. This curve 
is of the "lag" type save that the initial and final readings 
are high. A trace of sugar appears in the urine at one hour. 
Again the curve is inconclusive, but the failure of the two 
hour blood sugar to return to normal in both glucose tests is 
very suggestive of a potential diabetes.
Curve (4) is another doubtful "lag", very similar in
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every respect to (5); but although the two hour estimation 
is lower the other readings are at a higher level, while the 
glycosuria is more marked. This case, too, is more than likely 
to be an early diabetes.
Curve (5) is that obtained in a man of 55 years. I 
regarded this as a "lag" curve, the return to normal bei#g 
delayed as is so common in more elderly people. Unfortunately 
it was not possible to repeat the blood sugar test at two and 
a half hours, but I am confident that it would then have been
0.10% or 0.11%. That this was almost certainly the correct 
view is proved by this man * s condition to-day, a year later.
He is in excellent health, free from glycosuria, the result of 
a very moderate restriction of carbohydrates.
These examples serve to show how difficult it may be to 
interpret aright the results of the glucose test, particularly 
in regard to "lag" results. The following two cases illustrate 
this point even more clearly :-
M.L., a well nourished girl,aged fifteen,was admitted to 
the Royal Infirmary on 5/2/24 complaining of thirst and polyuria 
which had come on suddenly three weeks before. She had been 
employed for six months in a baker’s shop and had eaten 
sweetened cakes in large numbers during that time. The family 
history was negative. The urine contained 3% sugar. Glucose 
tests were performed as shewn in chart VII. The first test 
was made after a brief period of starvation^but from that time 
onward the diet remained constant at G.60 P.60 F.120. The
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first and second glucose tests gave typical diabetic curves 
with urinary sugar results to correspond. The fourth and last 
tests gave curves which, with the urinary sugar observations, 
would suggest a "renal" glycosuria. All tests were made in 
the early morning before any food had been taken. Six months 
after dismissal from hospital she returned for a further test 
(Ho. 6). The curve was now typically diabetic.
J.O., a boy aged 6, was admitted to hospital on 7/9/22 
complaining of headache, thirst,and frequency of micturition of 
some two and a half months’ duration. While in hospital there 
was never more than a trace of sugar in the urine, and his 
blood sugar, with one exception, never exceeded 0.15%. Chart 
VIII shows the result of a glucose test at this time. The 
curve might be called a "lag" though no sugar was detected in 
the urine. Certainly the return of the blood sugar to normal 
in one and a half hours is satisfactory. Less than a year 
later the boy was re-admitted to hospital,and now insulin was 
necessary to keep the urine sugar free. Curves 2 and 3 show 
the results of glucose tests at this time,and are clearly 
diabetic. The boy had not been kept on strict diet during 
the intervening period.
From a consideration of these results it will, I think, 
be clear that it is unwise to make a diagnosis in many cases, 
and dangerous to do so in doubtful "lag" cases, on the result 
of a single glucose test. Two or more observations should be 
made at intervals of some weeks before a definite opinion is
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pronounced, and especially before permitting an unrestricted 
diet. In younger patients where it is essential that a correct 
diagnosis be arrived at as soon as possible I generally repeat 
the test at fortnightly intervals,keeping the patient upon a 
fixed diet throughout; but in older patients, fit and at work,
I have found it very satisfactory to repeat the test at,say, 
three monthly intervals. I shall quote in some detail three 
cases to illustrate the results to be obtained by this practice.
CASE I : R.T. aged 18, a strongly built lad who had just
left school, was found to have sugar in the urine on routine 
examination for insurance. He was sent to me to determine the 
significance of the glycosuria. He felt perfectly fit and 
played football regularly every Saturday, in addition to playing 
Badminton vigorously twice a week. His physique was excellent.
I could find nothing abnormal on physical examination. He had 
never been ill save for measles and chickenpox in childhood.
The family history was good.
Chart IX. illustrates the results of three glucose tests 
performed on this patient. The first glucose test has been 
referred to above. It was a doubtful "lag" curve, the return 
to normal being unsatisfactory. Sugar was present even before 
glucose was given, which made the circumstances rather more 
suspicious, nineteen days later the test was repeated, the 
patient being allowed everything save obvious sugar, (sugar, 
jam, icing, &c.) in the interim. The second test gave a rather
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unexpected result. The curve here would he regarded as 
entirely normal had the final blood sugar reading reached the 
normal resting level, while the absence ofsugar in the urine 
throughout the test would have confirmed this opinion; but with 
a similar apparent defect in storage as in the first test it 
did not seem prudent to regard the glycosuria as being 
negligible.
Two weeks later a third test was made, the diet having 
remained unchanged since the first test. The third curve must 
be regarded as of a mild diabetic type, a view supported by the
appearance of sugar in the urine at one hour. This case was
therefore diagnosed as a potential diabetic, and a restriction
in the carbohydrate of the diet was advised.
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CA8F tt : A.B. aged 36 years, a busy professional man,
first consulted me concerning a glycosuria which, he had known 
to be present for eleven years. In 1916 he had contracted 
dysentery in Palestine, and this had become chronic. A year 
later a bacteriological examination of the faeces was made, 
and the bacteriologist suggested that,with the organisms found, 
the patient was likely to have a glycosuria. The urine was 
tested and sugar was discovered. Following the discovery of 
glycosuria he was treated from time to time with vaccines, 
but the condition persisted. He remained well throughout the 
entire period save for occasional attacks of diarrhoea. He 
desired glucose tests merely to see if further light could be 
thrown upon the significance of his glycosuria.
Patient had never had any illness save childish ailments 
prior to his dysentery. The family history was good.
He was a strong, sparely built man of healthy 
appearance. Hothing abnormal could be found on physical 
examination. He had dieted in a moderate way for many years. 
Glucose tests were performed on 13/6/23, 5/12/23 and 3/7/24.
From the accompanying chart, (chart X) it is clear that, 
save for the rather high initial reading, the first curve was 
a typical "lag" with urinary sugar readings to correspond. 1 
advised an increased diet, avoiding only obvious sugar (sugar, 
jam, &c.) and upon this diet he remained for six months. A 
second glucose test at this time Ho. II) gave a frank "lag" 
curve again. The patient was nov/ permitted to eat what he
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wished, and six months later the third test was carried out 
(Ho. III). This test showed a very slight "lag", a 
considerable improvement on the two previous results. He 
was in excellent condition and felt much more able for his 
work than formerly.
I met this man quite recently and was struck by the 
improvement in his appearance. He told me that he had 
refrained from visiting me again lest a further test should 
lead to alteration of a regime on which he felt more fit than 
he had done for years. Hot only did he feel better physically, 
but he was much happier and more contented; and this he 
attributed mainly - and I think quite rightly - to the removal 
of dietetic restrictions.
In this case the repeated tests have shewn that the 
type is undoubtedly a "lag" and that increased feeding has 
been of benefit to the patient, even as shewn by the glucose 
test curves. The glycosuria would appear, therefore, to be 
^  significance. Here the test has been extremely helpful 
from every point of view.
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CASE III : R.K. aged 18, a clerk, first consulted me on
9/3/25 concerning a glycosuria discovered at examination for 
insurance. He had been sent by his own doctor. For himself 
he made no complaint.
He had measles and scarlet fever in childhood. His 
father was known to have had glycosuria for twentyfive years, 
but it never inconvenienced him so far as he knew. Otherwise 
the family history was negative.
He was a youth of spare build and fresh complexion. His 
weight was 8 st. 12 lbs. All the organs were healthy so far 
as I could discover. The urine then contained 4.3% sugar, but 
no acetone.
The first glucose test was performed on 14/3/23 when 
a fairly typical lag curve was obtained (chart XI.) The rather 
high pre-glucose blood sugar reading was attributed, as 
explained above, to nervousness. The urinary sugar curve, 
however, was very disconcerting, and with so high a reading 
as 8% at one hour I was afraid to act upon the blood sugar 
results. The patient was therefore placed upon a much 
restricted carbohydrate diet - 60 gms. of bread, 30 gms. of 
potatoes, and green vegetables ad.lib. Six weeks later he 
weighed 8 st. 8 lbs. He complained of general weakness and 
of feeling unfit for his work. Certainly he did not look so 
well as when first examined. A glucose test now gave a 
normal curve with that curious rise in the final estimation 
to which reference has been made above. The urinary sugar
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was distinctly less than on the first occasion, the largest 
amount being 3% at one hour. The carbohydrate of the diet 
was now increased to 120 gms. of bread, 60 gms. of potatoes, 
with fruit and vegetables ad.lib. Two months later the weight 
had remained unchanged and, while he complained less of 
general weakness, he was unfit for the moderate exercise (golf) 
which he was accustomed to take. The diet v/as now altered to 
full diet vfithout sugar or jam,but with no other restriction. 
Three months later he was looking and feeling very fit, and 
the weight had risen to 8 st. 11 lbs. Ten months later 
(8/7/24) a third glucose test was performed. Again a normal 
blood sugar curve was obtained,and again the amount of sugar 
in the urine was considerable. The patient, however, now 
weighed 9 st., appeared in excellent health, and stated that 
he felt perfectly well.
This case is peculiar in several respects. In the first 
place he appears to have changed from a "lag" into a "renal". 
Possibly nervousness accounts for the high blood sugar reading 
in the first curve; almost certainly the second and third 
curves represent his true condition - a renal glycosuria. The 
amount of sugar passed in the urine, too, is unusually large. 
This must mean that the "renal" threshold in this case is 
very low: indeed, from the fact that sugar is present in the 
urine even before glucose, one is justified in assuming that 
the "renal" threshold is below the resting blood sugar level,
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i.e. below 0.10%, the lowest threshold which I have met with 
in any case of glycosuria.
Another interesting point is the presence of a 
glycosuria in the father, evidently of no significance. It 
has been present for twentyfive years and he has never 
restricted his diet in any way, yet he has remained in excellent 
health during this time. The son would seem to belong to that 
group of familial renal glycosurias at present the subject 
of investigation.
This case illustrates very clearly the harm which may 
be done by restricting diet in these cases. The glucose test 
and general condition following a year of practically 
unrestricted diet show that this line of treatment is sound, 
although further observation will be necessary before one can 
be perfectly certain in this regard.
This group of cases illustrates how the difficulty in 
classifying these atypical cases may be,to some extent,overcome; 
but such cases should never be lost sight of even after a 
definite line of treatment has been decided upon. Sufficient 
time has not yet elapsed to allow of authoritative information 
being made available concerning treatment based on glucose 
tests, and, personally, I shall continue to watch with interest 
the cases which I have here quoted.
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"RENAL" CASES.
Mrs. X. aged 28, a healthy-looking, strongly built 
woman,was sent to me to investigate the significance of a 
glycosuria which had been present for three years. The 
glycosuria was discovered on a routine examination of the 
urine when the patient was confined to bed with a slight chill 
She had been married for four years but there was no family, 
her doctor having advised against pregnancy lest the 
glycosuria be aggravated. She appeared in perfect health 
and her own doctor stated that she was physically sound. I 
did not examine her.
Chart II Ho. 1 shows the result of a glucose test on 
this patient. The blood sugar curve is normal in every way 
while only a trace of sugar is present in the urine at one 
hour - a typical "renal" glycosuria. This reault was not 
unexpected as this lady had never dieted and had never imde 
any complaint of illness.
Since the test was made this patient has had a 
perfectly normal pregnancy and a healthy child. Her health 
remained excellent throughout, and to-day her doctor reports 
she is in excellent condition.
This case illustrates how a glucose test may allay the 
fears of an over-anxious practitioner, and,at the same time, 
lead to a much more satisfactory life for the patient.
Hos. 2 and 3 have already been referred to. (Case m  aWe.)
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"LAG" CASES.
X.Y. aged 56, a Chemist, consulted me concerning a 
glycosuria which he had discovered accidentally while using 
his own urine to test the condition of some Fehling’s 
Solution which had been lying in his shop. The test had been 
positive with the old Fehling, but he discovered subsequently 
that the same result was obtained with new solution. He was 
greatly concerned about his condition and asked me to 
investigate it. He made no complaint of feeling unwell.
He was a well-built man, looking younger than his years 
apparently in excellent health. Save that his arteries were 
slightly thickened I could find nothing abnormal in his 
physical condition.
Chart IV. Ho.(3) shows the result of a glucose test - 
a typical "lag" curve. The urine was sugar free before glucose 
and at two hours, but these was 0.5% of sugar at one hour.
With the blood sugar curve showing so complete a return 
to normal (both one and a half hour^and two hour estimations 
were satisfactory) one felt confident in re-assuring this man 
and giving a good prognosis. He was very much relieved. He 
has voluntarily restricted his carbohydrate even more than 
was suggested to him, and since the date of the test, fifteen 
months ago, he has been very well. Indeed to-day he states 
that he feels more fit for work than he has felt for many 
years past.
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W.B. aged 51, a Derbyshire Farmer,was sent to me for 
investigation as to the significance of a glycosuria which had 
been discovered on routine insurance examination, and 
concerning which he had consulted a homoepathist. He appeared 
healthy, and it was reported to me that nothing had been 
discovered on physical examination, and that the family history 
was negative. I did not examine him.
Chart IV. Ho. 5 curve gives the result of the glucose 
test. The first, fourth and last blood sugar estimations were 
normal; the half hour reading was 0.243^, the highest obtained 
in this series. The urine was sugar free before glucose, 
contained 0.5^ sugar at one hour, and was again sugar free at 
two hours. He was reported upon as a typical "lag". I have 
no information concerning his treatment or subsequent progress.
H.Mc. aged 34, was seen by me first on August 16th, 1923. He 
had been operated upon four days previously for an appendix 
abscess,and the presence of sugar and acetone in the urine 
caused the surgeon to ask me to see him with a view to giving 
insulin if considered necessary. The insulin treatment of 
this case I shall deal with in a later section. It will 
suffice to say here that he made a slow recovery,and two 
months later the appendix wound was still discharging slightly.
He had been on holiday, and a local doctor to whom he had submitt­
ed occasional samples of urine had reported the constant
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presence of a trace of sugar. As he wished to he insured as 
soon as the wound was healed he desired to have a glucose test 
performed so that he could meet any objections which might be 
raised should sugar be present at his examination. He was sure 
himself that the glycosuria was negligible,and he desired 
confirmation.
He was a man of excellent physique. I have seldom seen 
a man of finer build. Even after his long illness he appeared 
to be in robust health. Save for the imperfectly healed 
appendix scar physical examination was entirely negative. The 
family history was also negative.
The glucose test result is shewn in chart IV. Ho. 6 - 
a typical "lag" curve. The urine ¥/as sugar free before glucose. 
At one hour it contained .055^, and. at two hours a trace of 
sugar. Shortly afterwards he was examined for insurance and 
sugar was found in the urine. A report was submitted on request, 
but in spite of a favourable prognosis he was refused.
To-day sugar persists in small amount as before in the 
urine. He refuses to restrict his diet in any way, but he 
looks and feels in excellent health.
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f.S. aged 58, a Commercial Traveller, was sent to me for 
investigation. He had complained to his doctor of ¥/eakness in 
the legs, and routine examination had revealed a glycosuria.
He was a sparely built man who looked older than his 
ye^s. There was evidence of some bronchitis with slight 
emphysema. The arteries were thickened. The knee jerks were 
present. His sight was excellent with suitable glasses.
Chart IV. Ho. 8 shows the result of a glucose test per­
formed on this patient. The curve is a typical "lag",showing 
the more slow return to normal which is comiuon in older people. 
The urine, free from sugar before glucose, contains 1.3^ at 
one hour and 0.5^ at t¥fo hours.
A diet without sugar and jam, together with a slight 
restriction of other carbohydrates, was advised as investigation 
proved that he was much addicted to sweet foods. As the urine 
was very acid an alkaline mixture v/as also prescribed. To-day - 
fifteen months later - his doctor reports that sugar quickly 
disappeared from the urine, but that it has returned in small 
amounts from time to time as a result of lapses in diet. He 
has been more fit for work during this period than before, and 
the feeling of weakness has gone from his legs. To-day he is 
in excellent health.
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A.B. aged 42, a Dumfriesshire Farmer, was sent to me 
for investigation, sugar having beoi discovered in his 
urine on routine examination for insurance. It was 
reported to me that no other physical defects had been 
discovered.
He was a powerfully built man apparently in 
excellent health. He stated that he bad never been ill so 
far as he could remember. The family history was negative
The result of the glucose test is given in 
chart IV. Ho. 9 and shows a typical "lag** curve. The 
initial blood sugar reading 0.122^ I attribute to nervous­
ness.
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j. mcL. aged 58, a Traveller, was sent to me for
investigation of a glycosuria which he had known to he
present for one year. he had consulted his doctor at 
that time on account of a progressive loss of weight, and 
frequency of micturition. Following a period of fairly 
strict dieting these symptoms had disappeared,and, save for 
an occasional boil around the buttocks, he had been very well 
ever since. The diet latterly had been much less restricted, 
but even that had become irksome to him, and he now desired 
to know if he could return to ordinary food.
He was a stoutly built, healthy looking man who
appeared younger than his stated age. I did not examine him, 
but his doctor informed me that he had found nothing 
incompatible with his time of life on physical examination.
Chart IV. Ho. 10 illustrates the result of the glucose 
test - a typical "lag" curve with, again, a slightly raised 
pre-glucose blood sugar reading. The urine was sugar free 
before glucose, contained 0.5^ at one hour, and at two hours 
contained merely a trace. The small amounts of sugar are in 
striking contrast to the high half hour and one hour blood 
sugar readings. Almost certainly in this case the "renal"
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threshold is above the normal 0.17^, probably 
around 0.2^.
While from these findings there seemed no 
adequate reason for a severe restriction of the diet, 
a consultation with his doctor revealed the fact 
that he was a perfect glutton for sweets of all kinds, 
and consequently it was considered advisable to carry 
him on as before. The fact, too, of his having had 
such significant symptoms as polyuria, furunculosis, 
and loss of weight made this seem all the more 
necessary. Since the test was performed six months 
ago the patient has been very fit. His doctor 
states that he frequently breaks diet, but, as this 
probably brings him at these times on to a diet which 
originally he might safely have taken, the policy 
adopted seems to have been a wise one.
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J.H. aged 28, a Motor Driver, complained of loss of 
appetite and increasing dimness of vision. He had not 
felt really fit for the past two years.
He was very thin and poorly nourished. There was 
evidence of a lesion at the right apex, probably tubercular, 
but this was apparently quiescent. Ho other abnormality 
could be detected on physical examination.
The result of a glucose test is shown on chart 
IV. Ho. 11. The curve must be classed as a "lag", but 
it is atypical in that the half, one,and one and a half 
hour readings are all above the "renal" threshold. (This 
curve has been discussed above in relation to the diabetic 
curve). A moderately restricted carbohydrate diet was 
advised. Three months later the test was repeated when 
a typical "lag" curve was obtained. The man was looking 
much better, and had put on a little weight.
3 9 .
DIABETIC CASES.
K.K.P. aged 43, a Minister, consulted me regarding a 
glycosuria which was discovered on examination for insurance. 
He made no complaint, had never been ill, and regarded 
himself as particularly fit when he presented himself for 
this examination. I had known him for many years and to 
me he appeared as well as I had ever seen him. He was rather 
thin, but of good physique, I did not examine him, but the 
insurance doctor reported that he could find nothing save 
the glycosuria on physical examination. The family history 
was negative.
Chart VI. Ho. 4 shows the result of the glucose test. 
The initial reading of the curve is high, more high than one 
would expect as the result of nervousness; and moreover i 
regarded the nervous factor as negligible in this patient, a 
very self-possessed man. The return to resting level is also 
unsatisfactory, the reading at two hours being as high as 
0.14^. Meantime the urine was sugar free before glucose and 
at two hours, but showed a trace of sugar at one hour. 1 
regarded this test as inconclusive as I have pointed out on 
page 22; but I reported on the results obtained that 1 
regarded him as a potential diabetic and suggested that the 
test be repeated. However, he was accepted for insurance, 
and consequently no second test was performed. I have not 
seen or heard of this patient since that time.
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C. O’H. aged 58, a Merchant, consulted his doctor on account 
of persistent headache. Sugar was discovered in his urine on 
routine examination,and I was asked to investigate and treat 
his condition.
He was a small man, somev/hat obese, but active. There 
were no skin lesions. The knee jerks were normal. The pupils 
were equal, and reacted to light and on accomodation. Heart 
and lungs were normal. The arteries were healthy. He had 
worked very hard for many years, had long hours, never took 
a holiday, and took his meals at very irregular times. He 
was very constipated. The family history was negative.
With a fevf days rest in bed and with correction of 
the constipation the headache disappeared completely. At 
the same time a slight restriction was placed upon the 
carbohydrate of the diet - he v/as allowed three slices of 
bread and one potato per day - and the sugar rapidly
disappeared from the urine. As he was very anxious
concerning the glycosuria I performed a glucose test.
Chart VI. Ho. 5 shows the result of this test. The
curve would be regarded as a "lag" but for the fact that
the return to resting level is slightly delayed, and the half 
hour reading is abnormally high. In addition to this the 
urine, while sugar free before glucose, shows 2% of sugar at 
one hour and 2»bfa at two hours.
With these findings, and as he had now become accustomed
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to the idea that sugar was bad for him, it was 
decided to adhere to the mildly restricted diet 
mentioned above. He was advised also to cut down 
his work, to take his meals regularly, and to avoid 
constipation. I had the opportunity of seeing this 
patient again quite recently with a mild sciatica.
Fourteen months of this diet has left his weight 
unchanged, but he feels more fit than he has done for so-tne. 
years. There has been no return of the headaches, and 
the urine is sugar-free.
I am inclined to think that it would have been 
more correct to regard this curve as a "lag" with the 
imperfect return to resting level in two hours 
commonly found in elderly individuals. If this view 
is correct it makes no material difference to the 
treatment, but the prognosis is distinctly better.
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H.A. aged 52, a Clerk, was sent to me for investigation. Sugar 
had been discovered in his urine two yeard previously during 
a sharp influenza, and following this discovery he had been 
carefully dieted by his doctor. As a result he had felt so 
well that he had expressed his intention of returning to 
ordinary diet, but,on his doctor’s advice, he had seen a 
consultant before taking this step. The consultant sent him 
to me for a glucose test.
He was a thin, pale, rather nervous man. I did not 
examine him,but the consultant informed me that he could 
find nothing definitely wrong on physical examination.
Chart VI. Ho. 7 shows the glucose curve in this case.
The patient was still on the diet which had kept his urine 
sugar free when this test was performed, and he had had no 
food for five hours. The initial reading was normal, but 
the remainder were all above the normal level and the return, 
as is apparent, was very imperfect. The urine was sugar free 
before glucose, but showed 0.5^ of sugar at one hour, and 
2.5^ at two hours.
This result proved that this patient was a very mild 
diabetic, and indicated that a return to ordinary diet would 
be extremely unwise. The patient was quite satisfied that 
dietetic restrictions were necessary, and he has continued 
on the original regime since the date of the test one year ago.
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T.W. aged 59, a Country Gentleman, had first complained 
to his doctor of dryness in the mouth a month before I 
saw him. The doctor had found sugar in the urine and 
had placed him upon a restricted diet. This had speedily 
proved irksome to the patient, and he insisted upon a 
more exhaustive investigation to make sure that such 
treatment was necessary.
He was a tall, strongly built man of healthy 
appearance. The skin was clear. The knee jerks were 
present, but elicited with difficulty. The heart was 
much enlarged: the sounds were free from murmur: the
second aortic sound was accentuated. The arteries were 
sclerosed and tortuous: the blood pressure was 225 mm. Hg. 
The lungs were clear. The abdomen was protuberant, but 
nothing abnormal could be found on examination. The 
urine contained albumen in amount. He had consumed a 
large quantity of alcohol for many years. Albuminuria had 
been known to be present for three years. The family 
history was negative.
Chart VI. Ho. 8 shows the result of the glucose test 
in this case. The initial blood sugar reading was high, 
and after glucose the level rose to a maximum of 0.325^.
At two hours the original level had not been reached. 
Meantime sugar appeared in the urine in amount in all three
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specimens.
This patient was obviously a diabetic 
and clearly treatment was not being sufficiently 
rigorously enforced. The patient realised as 
the result of the test that more stringent 
measures were necessary and promised to carry 
these out. I heard subsequently that he 
fulfilled this promise,and that he was very well 
and free from glycosuria on a moderately restricted 
diet.
45.
T.T. aged 55, a Company Director, was sent to me for 
investigation and suggestions as to treatment. Ten years 
previously he had suffered from boils, and when his urine was 
tested at that time it was found to contain sugar. His doctor 
placed him upon a diet of limited carbohydrate, and to this 
diet he had remained faithful, with occasional lapses during all 
these years. When the diet was rigidly enforced the urine was 
sugar free, but he never felt any ill effects when he broke 
diet and glycosuria returned. It was only the continual 
promptings of his wife and his doctor which kept him on the 
proper lines. Curiously enough he was morbidly afraid lest any 
of his friends should suspect him of having diabetes. I 
think he believed it to reflect adversely upon his moral 
character, although he would never be definite on that point. 
However, he had adopted all along the most elaborate precautions 
and subterfuges to prevent the fact that he dieted being known, 
and he had returned to his doctor because this manner of life 
was becoming daily more irksome. He was most anxious to know if 
he could return to normal diet.
He had never been ill so far as he could remember, nor 
had he ever complained of thirst, polyuria, weakness,or loss of 
weight .
He was tall, stout, and florid of complexion. There 
were no skin lesions. The heart and lungs were normal. The 
arteries were remarkably soft, and the blood pressure was 
145 mm. Hg. The knee jerks were absent. A preliminary
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examination of the urine showed Sp. Gr. 1024, sugar 2%\ acetone nil, 
albumen nil. The blood sugar was .306^ fasting.
The patient was assured that a glucose test was unnecessary, 
but he insisted. The result is shown in chart IV. Ho. 9. The 
initial and lowest reading is 0.28^, rising in half an hour to 
0.36^, and thereafter more slowly to 0.40^ at one and a half 
hours. The fall in the curve is negligible. Sugar was present 
in all three specimens of urine. In the third it amounted to 
6.2#.
The patient was very much disappointed with this result, 
but he was also quite satisfied that dieting was indeed 
necessary, so that from this point of view the test was decidedly 
useful. The continuance of his former diet was advised with a 
few slight modifications to give variety. His doctor reports 
that he has remained sugar free for the past year, and that 
to-day he is in excellent health and fit for his work.
It will be noted that the resting blood sugar in this 
case was very high (0.28#) even for an elderly patient/ 
particularly when under treatment. In face of this it would 
appear wrong that he should be advised to continue on the same 
lines; but there are many factors to be taken into consideration 
with regard to this point, and with these I shall deal in a 
later section. I wish merely to emphasise here the value which 
the glucose test may have in satisfying a patient as to the 
necessity for treatment.
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L.B. aged 34, an Engineer, was sent to me in May, 1923, 
for report concerning his suitability for treatment with 
insulin. In September, 1922, he had gone to his doctor 
complaining of excessive thirst, and examination of the 
urine at that time had revealed the presence of sugar.
He was dieted in a very general way with the result that 
his discomfort rapidly disappeared, and he was able to 
continue at work throughout the winter. In the spring, 
however, thirst returned accompanied by polyuria and 
weakness, and I saw him as he did not now seem to respond 
to dietetic treatment.
He was a thin, muscular man, 8 st. 12 lbs. in weight. 
Physical examination was entirely negative. The urine 
contained 7.5# of sugar.
A brother-in-law suffered from diabetes, but there 
was no history of glycosuria in his own family.
A.glucose test was performed on this patient and 
the result is shoY/n on chart VI. Ho. 10. The pre-glucose 
blood sugar reading is 0.44#, a surprisingly high figure 
three and a half hours after food in a comparatively young man 
fit enough to be at work. The effect of the 50 gms. of 
glucose was even more remarkable. The blood sugar at half 
an hour was 0.43# and thereafter all readings were lower, the 
last being 0.38#. The corresponding urinary sugar analysis
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showed an equally curious result. Before glucose the urine 
contained 8.3# of sugar; at one hour it contained 7#, and 
at two hours 8#. Again the pre-glucose reading was the 
highest obtained.
Assuming that the first blood sugar estimation was 
correct (and the urinary sugar result suggests strongly that 
it was) the curious nature of the glucose curve is difficult 
to explain. It seems to me not unlikely that in this case 
the storage mechanism for sugar was extremely defective, 
and that when glucose was given the concentration of sugar 
in the blood was already such as to prevent any further 
absorption. Thus the glucose at the test meal would remain 
untouched,and only later would a certain amount be absorbed. 
This is shown by an increase in the urinary sugar at two 
hours, although the corresponding blood sugar reading was 
lower than any previous one. Storage of glucose must be 
continuing steadily, but probably now the glucose has passed 
beyond that part of the alimentary tract whence it can be 
absorbed with sufficient speed to maintain the blood sugar 
level.
Be these theoretical considerations as they may they 
cannot alter the classification of this case - a diabetic - 
either severe or on entirely erroneous lines of treatment.
The subsequent progress of this case will be given in a later 
section when it will be clear that he was in reality a 
comparatively mild type.
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Mrs. W. aged 56, a Housewife, was sent to me by her doctor 
for a glucose test. She had had sugar in the urine since 
the birth of her last child fifteen years before, and' 
she had been dieted fairly strictly during all the inter­
vening period. Recently she had had to have artificial 
dentures and, as she experienced some difficulty with these, 
she was most anxious to return to soft carbohydrate foods. 
The fact that she had remained fit for so many years made 
her regard such a suggestion as very reasonable.
She was a stoutly-built, healthy looking woman. 1
did not examine her but I was informed that the organs 
were sound. The family history was negative.
The result of the glucose test is shown on chart VI. 
Ho. 11, and it requires little comment. The initial blood 
sugar reading was high, and the return to the original level 
was defective. The urine contained much sugar both before 
and two hours after glucose. Clearly she was a diabetic, 
and no suggestion of a return to normal diet could be 
entertained.
A I. I B S  T R E A T M B E g .
I .
13In 1913 Allen in America conducted a series of 
experiments on the effect of extirpation of the pancreas in 
dogs. Diabetes was known to occur naturally in dogs, but 
rarely. Prior to this date a rapidly fatal diabetes had 
frequently been produced in these animals by complete 
removal of the pancreas. The successful production of a 
milder form of the disease by partial removal of the gland 
had, however, never been achieved, and it was to this problem 
that Allen addressed himself, and which he finally solved.
He found that it was necessary to remove small portions of 
the gland in successive operations, and that by this means 
he could produce a diabetes of varying severity. Speaking 
generally a mild diabetes was produced when all but an 
eighth of the pancreas was removed ; while if the remnant was 
less than a ninth of the whole gland a severe form of the 
disease resulted.
Having thus produced the disease experimentally Allen 
proceeded to try various forms of treatment. The methods in 
vogue, and the numerous ’cures’ were tried without success; 
but in the course of his investigations Allen noticed that 
those dogs which were well fed died rapidly, while those 
which were poorly fed lived for a considerable time. 
Proceeding from this observation he evolved a pronouncedly 
undernutrition dietary upon which dogs rendered diabetic
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could be kept alive indefinitely. The dogs lost weight, but 
the urine became sugar-free and thirst and polyuria disappeared. 
Thus thin and underfed they lived. On any form of liberal diet 
death rapidly supervened.
Hot only did Allen prove the value of undernutrition diets 
in dogs; he did more than that. By numerous experiments he 
demonstrated that it was not the restriction or omission of any 
particular article in the diet which led to successful treatment.
A diet of high carbohydrate value with low protein and fat was 
almost as disastrous as one of low carbohydrate and high protein 
and fat values. To ensure success in treatment it was necessary 
that the diet should be properly balanced, which meant that 
carbohydrate, protein and fat had to be present in certain 
proportions, the limits to which he discovered by experiment.
This was an extremely important discovery, for from it sprang 
the modern system of dieting which revolutionised the treatment 
of diabetes,and placed it upon a sound scientific basis.
Following upon these successful experiments with animals 
the treatment by starvation and prolonged undernutrition was 
tested upon diabetic patients under the charge of Joslin in 
Boston^ and of Stillman at the Rockefeller Institute. Soon it 
became clear that this mode of treatment was equally suited 
to the human diabetic, and it speedily superceded all other methods 
throughout the English-speaking countries. With increasing 
experience of its use certain slight modifications were introduced.
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notably by Joslin; but the credit of originating the regime 
belongs to Allen, and thus I have called this type of treat­
ment by his name.
It must be remembered,however, when considering the 
application of this treatment to diabetic patients that the 
cases of the partially depancreatised dog and the human subject 
are not strictly comparable. In the dog, with the employment 
of satisfactory technique the part of the pancreas which is left 
in situ is healthy, and probably remains healthy. In the human 
diabetic, on the other hand, the pancreas is diseased, and it 
is impossible, in the present state of our knowledge, to say 
whether we are dealing in any particular case with a progressive 
lesion. Be that as it may experience has proved the value of
the Allen Treatment in the great majority of diabetics, the
results obtained everywhere by its use being incomparably better 
than those recorded on any other type of treatment. I mention 
this point merely by way of explanation, because, as will be 
clear from the results given in this section, there were some 
cases which responded poorly to the starvation treatment, or 
which responded at first,but failed to react later. It may be, 
as Oammidge believes, that it is those cases in which the 
pancreas alone is damaged which respond well to Allen treatment, 
while an unsatisfactory result on this treatment may mean that 
some other organ or organs are affected. At present the part
played by the liver is receiving much attention, but much more
work on the pathology of diabetes is required before we can come
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to any definite conclusion on this matter. A discussion upon 
all the possible factors, however, lies without the scope of 
this paper.
As so frequently happens, about the same time as Allen 
was conducting his experiments, other workers had come to adopt 
a somewhat similar plan of treatment. Special mention must be 
made of Graham working in London. In 1915, while investigating 
the problem of ketosis with Hurtley, Graham found that the 
excretion of acetone bodies was much reduced by giving to 
diabetic patients a vegetable diet with eggs, a form of treat­
ment advocated by van Hoorden. He noted further that,if the 
diet of the patient was increased , acetone bodies returned to 
the urine; while glycosuria, which had also been reduced or 
cleared by the same treatment, again became very marked.
Working from these findings Graham proceeded to treat his 
patients by greatly lengthened periods of undernutrition diet, 
any advance in the quantity of food given being very gradual.
In this way he evolved his well-known "ladder diet". Further 
experimentation with this diet was interrupted by the War, and 
in consequence the details of his scheme of treatment were not
1921
published until Thus the credit of introducing the
"undernutrition" treatment of diabetes must go to Allen.
It was not until March, 1920 that I had an opportunity 
of treating cases of diabetes on the lines laid down by Allen. 
In the Army in France cases of diabetes were rare, and such
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cases as did occur were rapidly transferred to England, so 
that opportunities for treating them did not arise. During 
occasional periods of leave, however, I saw several cases in 
the Glasgow Royal Infirmary, and in 1918 Dr. Jack showed me 
two cases in his wards which were being treated with a 
completely vegetable diet devised by Williamson of Manchester. 
The results in these cases as regards the rapid disappearance 
of sugar and acetone from the urine were very striking, and 
greatly impressed me. Circumstances prevented my having an 
opportunity of trying this form of treatment myself for the
following eighteen months, but in March 1920 through the
kindness of Dr. Cowan I was permitted to supervise the treat­
ment of the diabetic cases in his Wards, particularly with a 
view to instituting their routine treatment on the lines laid 
down by Allen, the details of which those of us v/ho had been
on service now learned for the first time.
The methods adopted by Allen and his co-workers were 
first carefully studied. Allen's "Monographs" gave an 
excellent description of his^reatment, but the publications 
of Joslin were found to be most helpful from a practical 
standpoint. Heedless to state it was not possible to follow 
out the regime there described in every respect. The medical 
staff was limited - all laboratory experiments had to be 
performed in the test-room attached to the wards: the nursing 
staff was constantly changing, and it was not found possible 
to obtain nurses for the treatment of diabetic patients only.
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Throughout the treatment of the cases described in this 
section only the two Sisters in the wards were really 
familiar with the methods adopted, and I have to express my 
gratitude to them for very great assistance, particularly in 
the drawing up of diets^and in the keeping of charts. From 
the outset I endeavoured to render the treatment as simple and 
straightforward as possible, not only that it might be 
carried out in hospital under these handicaps, but also that 
it might readily be understood by the average patient,and so 
carried on after dismissal. For treatment of cases in 
Nursing Homes and in their own homes simplicity was also 
essential. At the same time it was recognised that in order 
to treat safely certain routine tests were necessary. At 
that time (as even to-day with insulin at our command) in 
diabetes of any severity acidosis was always a menace under 
any form of treatment, and it had to be discovered what tests 
were necessary, what useful, and what of no value. I shall 
describe later the routine ultimately adopted as regards these 
tests; but first I shall deal with the routine treatment of a 
diabetic patient of average severity on admission to hospital.
The three indications in any scheme of treatment of 
diabetes are as follows :-
(1) To guard against acidosis.
(2) To diet the patient.
(3) To teach the patient to diet himself.
It must be clearly recognised at the outset that the
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treatment of acidosis takes precedence over everything else. 
It is of vital importance that every effort be made to combat 
this symptom without regard for urinary sugar or any 
complication, save perhaps cardiac failure/with which it is 
so frequently associated. It is convenient, however, to 
describe first the routine treatment of the average case, 
although here again some qualification is necessary. Routine 
treatment of diabetes is bad treatment. Every case has to be 
considered on its merits, and no tv/o cases can be treated in 
exactly the same v/ay. The only sound method is to train the 
patient to treat himself - to regulate his own diet, test his 
o?/n urine, and keep a weekly record of his weight. But 
obviously this was an unattainable ideal in hospital practice 
Time was a consideration with almost every patient, and many 
were not sufficiently intelligent to learn. Moreover, if 
many patients were to be treated at one time some routine 
method was essential to allow the available nursing staff to 
overtake the work. For these reasons the following routine 
was adopted.
On admission the patient was weighed stripped, and 
put to bed. A full history of the case was made, family 
history and record of previous illnesses being especially 
enquired into. The date of onset of the condition was 
carefully sought for so far as such symptoms as thirst, 
polyuria, loss of weight, weakness, and glycosuria could 
determine it. The history of presence or absence of skin.
eye, or other complications was also noted. A complete physical 
examination was then made, particular attention being directed 
toward the state of the tongue and breath, the condition of the 
lungs, and the presence or absence of the knee jerks. The urine 
was tested at once for sugar, acetone, diacetic acid and albumen, 
and the collection of the 24 hours’ output was commenced. An 
estimation of the blood sugar was made as soon as possible.






If the breath did not smell of acetone and the urine 
showed at most a slight reaction to the test for acetone,but none 
to the test for diacetic acid, the patient was put upon a diet 
consisting of C.lOO P.100 F.llO (Sheet A. Fo. 1.) As is apparent 
this diet represented an average day’s allowance so far as P. and 
F* were concerned, whereas the C. was about a quarter of the 
normal consumpt. The urine was collected from 7 a.m. to 7 a.m., 
the total amount was measured, and the amount of sugar passed in 
the 24 hours was calculated and charted. In the morning a fresh 
specimen of urine was obtained and examined for acetone and 
diacetic acid. All being satisfactory the patient’s diet was 
changed on the second day to C.60 P.25 F.5. Here the C. was 
slightly reduced, but P. and F ., especially F., were greatly 
curtailed. The reason for retaining a certain amount of 0. in 
the diet was to prevent the development of an acidosis, the G.
serving, so it was believed, to assist in the katabolism of 
any surplus F . which might be present in the body. In this i 
followed the routine practice which Joslin had advised in the 
early treatment of all cases of diabetes. By this means death 
from a starvation acidosis (an exaggeration of the acidosis 
which normally occurs in fasting, and an occasional occurrence 
under the Allen routine of commencing starvation on the day of 
admission) was rendered much less probable; while the slight 
loss of time which this procedure involved was more than 
compensated by the increased safety. How our views on this 
matter were later modified as the result of the experiments of
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Fewburgh and Marsh I shall explain below.
On the third day the patient was given C.50 P.5 F.Q.
F . was now cut completely out of the diet,and a small amount 
of C. was retained. On the fourth day, all being well - the 
patient’s general condition satisfactory, and no evidence of 
severe acidosis - the patient was placed on full starvation 
dietary. On this day fluids were permitted ad lib. - water, 
lemon drinks, tea,and coffee. Thin meat soups with no food 
value,such as Oxo and Bovril,were also allowed. If it appeared 
wise a moderate amount of alcohol in the form of whiskey or 
brandy was added. In the majority of cases the urine passed 
during the first full starve day was sugar-free; but if 
glycosuria persisted starvation was continued for a further 24 
hours. On the fifth day if sugar had disappeared from the urine 
on the first day of starvation, or on the sixth day if a
EOKt,CAL CASS WITHOUT ACIDOSIS.
Carbohydrate. Protein. Fat. Calori es
1. 100 100 lie 1790.
2. 60 25 5 385.
3. 30 10 0 160.
4 . 10 0 0 40.





































Add 10 g. C. until sugar appears in the urine,
each day.
























second starve day had been necessary, and whether or not the 
urine was sugar-free, feeding was resumed with C.IO P.O F.O, 
and thereafter the diet was increased by 10 gms. C. per day.
If, however, sugar had not disappeared from the urine 
after the second day’s starve the patient was given two days 
on C.IO P.O P.O and then starved for a further 24 hours.
Sugar having now disappeared from the urine (the treatment of 
the exceptional cases will be dealt with later) the diet was 
increased daily as in those whose urine had become sugar-free 
on a 24 or 48 hours starve. The addition of 10 gms. of C. 
was continued daily, as shown in Table I^until sugar re-appeared 
in the urine. This vms the signal for another starve day, 
which, in practically every case, cleared up the glycosuria 
once again. Fext day feeding was resumed, but the amount of 
C. was reduced to 10-15 gms. below the level at which 
glycosuria had occurred. This level at which sugar re-appeared 
in the urine was called the ”C. tolerance level”.
Broadly speaking P. was added to the diet in a manner 
similar to the addition of 0. Allen had advocated the giving 
of 0. alone at first until the 0. tolerance was found; then the 
addition of P. gradually until the patient was receiving 
1-1.5 gms. per kilo of body weight. In these diets P. was 
given much earlier than Allen recommended, the patient 
receiving 5 gms. of P. on the second day of diet and there­
after a small increase of 5 gms. almost daily (see Table I) 
while the C. tolerance v/as being found. When the tolerance
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had been found P. was increased by 10 gms. daily until the 
patient was receiving the requisite 1,5 gms. per kilo of body 
weight. It is admitted that this vitiated to a slight degree 
the purity of the C. tolerance test, but the gain in time was 
considerable, and this was an important matter, particularly 
in hospital cases. In addition the diets were rendered more 
palatable, a circumstance which reduced the likelihood of 
unauthorised food being eaten as was always liable to happen 
in children, and in the less intelligent of infirmary patients.
To the more modern practice of maintaining the P. content of 
the diet throughout I shall refer later.
The diet having been advanced to this stage Allen 
recommended that F. be added until the patient ceased to lose 
weight. Again, as will be clear from the diets given in Table I, 
I gave F. fairly early also, but always very cautiously, and 
controlling each advance by careful testing for evidence of 
acidosis. When, in the average adult, the weight was being 
maintained, no further increase was made in the fat allowance.
The carrying out of the process described above whereby 
an "equilibrium” diet was arrived at usually occupied from 21 
to 28 days. A reference to Table I will show that every 
seventh day was a "starve day". This interpolating of a weekly 
starve day was recommended by Allen,and, in my experience, was 
extremely useful. Fot only did it tend to remove any excess of 
sugar from the blood and so to raise the food tolerance, but 
it served the equally important purpose of initiating patients
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into this routine. It was almost invariably found that the 
suggestion of a day’s starvation was extremely distressing to 
most patients, but the actual experience proved their 
apprehensions to have been groundless. Many even stated that 
they always felt better after such a day, and in no case was 
difficulty experienced in having this routine carried out.
As a result of following this plan of dieting the 
patient should be free from glycosuria throughout the 24 hours 
on a diet of (l) Carbohydrate - 10 gms. below the C. tolerance
(2) Protein - 1-1.5 gms. per kilo of body weight: (3) Fat - to 
maintain weight. The question naturally arises, what is the 
optimum weight? Obviously this must vary very greatly as it 
does in normal healthy adults; but it is of primary importance 
that the weight be kept low. Speaking generally I found that 
a fairly satisfactory guide was the minimum weight for height 
as obtained from insurance tables; but very many patients, 
including all the severe cases, carried on at weights much 
beneath this standard. More recently somewhat complicated 
forms (an example of which is appended) called nomographs have 
been published,from which it is possible to calculate the 
amounts of O.P. and F. requisite in a patient of known weight, 
and also the number of calories required. I shall return to 
this point later.
It will be clear from what I have stated above that 
the patient was carefully observed throughout this period of 
treatment. The main points may be summarised as follows :-
DAILY: Morning and evening Temp. Pulse. Resp.
Morning blood-sugar estimation.
Morning specimen of urine for Sp. Gr., 
Reaction, Acetone, Diacetic Acid.
Collection of 24 hours output of urine for 
quantity, and amount of sugar if present.
State of breath, tongue and bowels.
BI-ISEEKLY: Thorough physical examination.
Weight.
DIETS.
The standard diets which I employed are shown in the 
accompanying table. These diets were arrived at after 
extensive trial, and were built up with a view to simplicity 
and availability of materials. Such diets were employed in 
the initial stages of all cases, mild or severe, save where there 
was evidence of considerable acidosis. Even in cases showing 
marked emaciation the same procedure was followed as has been 
described above.
Enclosure A- gives in detail the constituents of the 
diets listed above. Each diet represents the amount of food to 
be taken in 24 hours, the various quantities being split into 
meals as required. The only stipulation made was that the C. of 
the diet must be divided over the day,so that no large amount 
■®̂a>s taken at any one time, and in this way it was hoped to 
prevent the ’flooding’ of the circulation with sugar as must 
follow the ingestion of any large amount of G. at one meal.
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As will be apparent an endeavour was made to make the 
meals approximate as closely as possible to the average type. 
Thus, where allowed, bacon and egg were allocated to breakfast; 
soup and meat to dinner: and so on. By this means it was hoped 
to get rid to some extent of the feeling of being’different’ 
from everyone else, and^by utilising the foodstuffs such as 
healthy members of the family might take,to make it more 
probable that the poorer patient would keep to his diet. For 
a like reason only common articles of diet were included in 
these lists; but where circumstances and intelligence permitted 
other foodstuffs could be substituted as I shall explain later.
The food values given in the above series of diets were 
derived from the following sources :-
(1) Food and Principles of Dietetics. Hutchison.
(2) Diabetic Cookery. Oammidge.
(3) Diabetic Manual. Joslin.
(4) Diabetes. Horowitz.
(5) The Food Supply of the United Kingdom. Appendix IB. 1916.
Report by Committee of Royal Society.
Small differences were found in the case of almost every 
food, either in the estimated C.P. or F.^or even in all three.
In each an average was struck, and the value fixed in gms. for 
each constituent. In dealing with P. and F. I considered it 
sufficiently accurate to disregard smaller fractions, and to 
reckon to the nearest 5 gms. Thus 25 gms. was reckoned as 25 gms
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22 grns. as 20 gms. The smaller value C. foods I dealt with 
in a similar manner, but with foodstuffs of higher C. content 
greater care was requisite, and the calculation was made to 
the nearest gm. Later, when it became clear that the P. 
content of the diet was of great importance also, I revised 
the P. values and altered some of these to make them more 
accurate. Thus the P . in white bread was altered from 10 gms. 
to 12 gms., and that of green peas from 0 to 2.5 gms.
Beside each diet is stated its Calorie value. In 
calculating this value 1 gm. of C. was reckoned as yielding
4 Calories: 1 gm. of P. 4 Calories: 1 gm. of P. 9 Calories.
This represents the routine treatment of the average 
patient who showed on admission no pronounced evidence of 
acidosis. As will be clear from an examination of the case 
records many alterations were necessary in individual, cases, 
but the treatment of three groups may be considered here.
(l) Children: These cases were treated in bed throughout
almost their entire period of observation. It 
was found impossible otherwise to control their 
diets, and this v/as so important a matter that 
the advantages of exercise had to be sacrificed.
In stronger children, of course, a return of
sugar to the urine could always be followed by a
starve day, and so disobedience could be punished; 
but in the weaker children this could not be 
resorted to frequently. As regards diet, the
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amounts of P. had to be relatively much greater 
than in the adult to allow of normal grov/th. 1.5 
gms. per kilo of body weight was never found to be 
sufficient. 2-3 gms. per kilo were always 
necessary. P., too, had to be given in increased 
amount. I found it a safe procedure to give as 
much p. as could be tolerated without giving rise 
to acidosis or to gastro-intestinal disturbances.
Obese Patients; In dieting stout patients rather more care had
to be exercised during the period preceding the 
first starve day, while the diet was being reduced. 
With so much readily available fat in his own 
tissues the patient was liable to develop a very 
considerable acidosis on diets such as those 
given above; but a more gradual reduction,with an 
earlier cut in the P. and a more generous C. 
ration,generally prevented such an occurrence.
With regard to weight, it was of fundamental 
importance that a marked reduction should be 
made in these cases, and,by means of prolonged 
undernutrition dietary,such a result was not 
difficult to achieve. Heedless to say, during 
this period patients frequently complained of 
weakness and of inability to work: but for 
successful treatment such a regime was essential. 
When weight had been reduced to what was
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considered satisfactory then diet was advanced as in 
the average case to allow 30 Calories per kilo of body 
weight or as near to that as tolerance would permit.
Emaciated Patients: These cases were the most difficult to deal
with,mainly because the disease in them was of a very 
severe character or of long standing. The earlier 
stages of treatment were similar to those adopted in 
the average case as described above, but every 
endeavour was made to reduce the period of starvation 
to a minimum. Generally two or even three brief periods 
of starvation (48 hours)were necessary before the urine 
was rendered sugar-free, these periods alternating with 
periods of light feeding. In the majority of patients 
sugar was banished from the urine in this way, but in 
a few cases it was found impossible to achieve this 
result. In the latter severe undernutrition had to be 
abandoned after a time lest death ensue from inanition, 
and, with increasing feeding, one had to be satisfied 
with keeping the urinary sugar at a minimum. On the 
whole it was surprising how few cases proved to be so 
refractory, the great majority responding readily to 
the starvation dietary. In these cases alcohol was 
used more freely to maintain strength, with caffein 
and digitalis where cardiac weakness was apparent.
Again it was rather surprising how seldom these
18.
adjuvants were required.
As in the average case an endeavour was made to 
bring these patients up to a reasonable weight, and 
ultimately to allow a dietary providing 25-30 Calories 
per kilo of body weight. But frequently the C . 
tolerance was found to be extremely low, perhaps under 
20 gms. in the 24 hours, and to provide the necessary 
Calories the amounts of P. and P. had to be 
correspondingly high.
This in turn led to the development of acidosis, 
the bugbear of the older dietetic methods,to which this 
was virtually a return. A compromise thus became 
necessary, and, as the result of experience, I found it 
best to increase the C. to such an extent as to allow 
P. and p. being added in sufficient quantity to provide 
20 Calories per kilo of body weight without causing 
acetone to appear in the urine. On such a diet sugar 
appeared in the urine, but never in great amount.
While recognised as highly undesirable one had to be 
content with merely keeping such sugar in check as the 
best practical solution of the difficulty at that time. 
Of course, these patients were fitted for the lightest 
forms of work only ; but as the alternative was death 
either from inanition or in coma the choice was not 
difficult to make.
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Such, then, was the routine procedure employed, both in 
hospital and in private practice. During the initial stages of 
investigation and dieting every facility was given to the patient 
to understand and to appreciate all that was being done. The 
necessity for meticulous care in dieting, and the importance of 
keeping the urine sugar-free were carefully explained*, and above 
all it was impressed upon him that success was impossible unless 
the treatment was carried out with sedulous particularity after 
dismissal. The regular weighing of all food was particularly 
emphasised. The patient was provided with a readable book, such 
as Joslin’s Diabetic Manual, and with its aid he was taught the 
principles of treatment as outlined above so far as he was 
capable of learning. The method of building up the diet was also 
carefully explained, and, given a large table of values, it was 
obvious to each that a very big variety in the meals was possible 
To the poorer patients, however, so large a variety was not to 
be procured, while for the less intelligent it was essential to 
make the method as simple and readily understood as possible.
With this end in view I compiled the following list of foodstuffs 
with their corresponding values : -
Carbohydrate. Protein. Fat.
White Bread - toasted 60 12 0
" H 55 8 0
Diabetic Bread 0 30 20









Milk 5 3 4
Cheese 5 25 30
Cream 4 3 30
Butter - Margarine 0 0 85
Ham 0 20 35
" - boiled 0 20 25
Bacon 0 10 60
Egg 0 6 6
White Fish 0 20 0
Chicken 0 25 5
Mutton 0 25 20
Beef 0 25 20
Gelatine 0 90 0
Horlick 67 16 9
Green Peas - fresh 15 5 0
Rabbit - roast 0 40 10
Vegetables
b% Lettuce, Cucumber, Spinach, Rhubarb, Asparagus, Marrow,
Celery, Mushrooms, Tomatoes, Brussel Sprouts, Watercress, 
Seakale, Cauliflower, Cabbage, Leeks, Radish, Grapefruit, 
Oysters.
10^ Stringbeans, Pumpkins, Turnips, Beets, Carrots, Onions, 
Melons, Strawberries, Peaches, Lemons, Gooseberries, 
Oranges, Brazil Huts.
15^ Artichokes, Parsnips, Raspberries, Currants, Apricots, 
Pears, Apples, Cherries, Walnuts.
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Vegetables :
20^ Potatoes, Beans, Boiled Rice, Macaroni, Plums,
Bananas.
When cooked the group count as Zfo 
« " 10^ « " 6^.
30 gms. - 1 oz.
This contained the bulk of the commoner articles of 
diet available to hospital patients. Almost without exception 
values are a little high in order that any error on the part of 
the patient, or any tendency to increase the food ration mighty 
to some extent^be compensated.
When the stage of investigation was completed and the 
diet fixed the subsequent treatment followed one of two courses.
(l)If the patient did not seem to be sufficiently intelligent 
to test his own urine, build up diets, and otherwise to carry 
out treatment for himself.a reversion had to be made to the 
old method of supplying him with a copy of the diet finally 
fixed upon, and instructing him to continue on that diet. 
Invariably he was given two or three variations, and in 
each the gramme weights were converted into ounces as being 
a more familiar weight. The patient was instructed to return 
once a week to report progress, bringing with him a sample 
from the urine passed during the previous 24 hours. In the 
earlier days the more severe cases returned to hospital for 
a week-end, when their condition was thoroughly investigated
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and the necessary adjustments in diet were made; but as patients 
became more numerous it was found impossible to find 
accomodation for them, while those who had found work could not 
afford the necessary time. A Sunday visit had to suffice in 
these cases, but if they broke down they were admitted for a 
further period of treatment.
This method was obviously unsatisfactory. After a time 
patients became tired of such limited feeding, and broke diet; 
but experience showed that this method was to be preferred to 
allowing a patient to build diets with no proper understanding 
of what he was doing. Unfortunately the majority of hospital 
patients, especially the women, had to be treated on these 
lines. A weekly starve day (generally Sunday) was insisted 
upon in all these cases, and this proved extremely helpful in 
checking glycosuria.
(2) The intelligent patient presented little difficulty as regards 
after-treatment. On leaving hospital he could build up diets 
with ease, and split them into meals: keep a record of his 
weight: and test hiw own urine for sugar. Some patients could 
also test for acetone. Such a patient reported weekly for a 
short period, and thereafter monthly, or whenever the re­
appearance of sugar or acetone caused anxiety. Diet v/as 
varied according as various foods came into season, and thus 
a very large variety was possible. A fev/ infirmary cases, 
and most private cases,either carried on such treatment them­
selves or had it done for them by a relative or nurse. Where,
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as occasionally happened, the patient refused to exercise 
the necessary care as being too much trouble,he had perforce 
to be allowed to get along as best he could. Invariably a 
return of symptoms brought such patients back, and, having 
learned their lesson, they seldom broke diet again.
Acido sis; As Faunyn had pointed out many years before acidosis 
was the chief danger in all cases of severe diabetes. The 
case which was admitted smelling strongly of acetone and 
with a strong Tinct. Ferri Perchlor. reaction in the urine, 
or with air hunger, or in coma^was readily recognised as 
demanding urgent and vigorous measures of treatment ; but 
difficulty was frequently experienced in deciding which 
case could safely be starved and which required a 
preliminary course of ’acidosis dietary’. The tests which 
I then employed in addition to the urinary tests were
(1) The Estimation of the Alveolar 00^*
(2) The Ammonio -Nitrogen Ratio, as obtained
from the urine.
(l) The normal CO^ content of the alveolar air is about
A reading under 4^ denoted a severe acidosis, with 
the likelihood of coma supervening. Readings around 2% 
denoted impending coma. The apparatus I employed was that 
of Fredericia, a simple and readily portable form. But a 
sample of alveolar air is notoriously difficult to secure, 
and the results obtained were seldom conclusive save in 
those cases which the ordinary clinical examination showed 
to require cautious treatment.
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(2) The urinary Ammonio -Nitrogen ratio is normally 1 ; 20 . 
Readings below 1:10 excite suspicion: readings around 1:5 
denote a serious condition. Results obtained from a single 
specimen of urine were never found to be reliable, while to 
wait for a specimen of the 24 hours collection was obviously 
very undesirable. The results, too, were much influenced 
by the character of the food consumed, and also by any 
previous drugging with alkali,as had so frequently been 
prescribed. Thus this method also was not very helpful,and, 
at most, served only as a corroborating factor in the 
general conclusion.
Experience proved that the only safe method of 
treatment was to consider every doubtful case as likely to 
develop coma,and to treat it accordingly. The following 
case occurring early in my series illustrates how deceptive 
such patients may be.
W.J. age 17, was admitted to hospital on 22:11:20 
complaining of thirst and frequency of micturition of five 
weeks’ duration. He had lost weight rapidly during that 
time.
He was a youth of moderate development, but poorly 
nourished. Physical examination was negative, save that the 
knee jerks, while present, were elicited with difficulty.
He looked rather unwell, but he was bright and alert and made 
no complaint. On the night of admission he slept well, and 
in the morning seemed as well as on the previous day. The
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tongue was cleaner though, the bowels had not acted. The urine 
was loaded with sugar; acetone was present, but there was no 
diacetic acid, and no odour of acetone in the breath. A 
fairly liberal carbohydrate diet was ordered (Table II.1) but 
during the day he complained of headache and of difficulty in 
swallowing his food, and in consequence he ate little 
(about 30:36:50) during the day, although he drank copiously.
In the evening he became drowsy,and later on very restless, 
and he remained in this condition till 5 a.m. on the following 
morning. He then suddenly collapsed, the pulse becoming almost 
imperceptible; but on stimulation he revived, and at 8 a.m. 
he was much better. At that time his breath had a slight odour 
of acetone, and although the acetone in the urine was ++,the 
reaction to Tinct. Ferri Perchlor. was negative. By 11.30 a.m. 
his pulse had improved very perceptibly, and he was quite clear 
and intelligent. He was now on Oatmeal Diet. About 1 p.m. he 
commenced to become drowsy, and at 2 p.m. he could not be 
roused. He died at 3 p.m.. At no time was there any ayspnoe# 
or air hunger, the breathing throughout being easy, regular, 
and natural.
The effect of such a case was to convince me, as I 
have stated above, that every doubtful case must be treated 
as though coma were imminent. The first essential in all 
cases is to get rid of the acidosis, or to reduce it to such 
an extent as to render starvation treatment safe. I employed 
for this purpose an oatmeal diet, giving small quantities
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frequently, together with as much fluid in the form of water, 
soda water, tea, and soup as the patient could take. The 
oatmeal diet was really a modification of that recommended by 
van Noorden, and was prepared by soaking 300 gms. of oatmeal 
in 3000 c.cs. of water, straining, then boiling for ten minutes. 
300 c.cs. of the resulting gruel were given 2 hourly. The 
value of this diet was approximately C.60; P.12; F.12. Ho eggs 
or butter were included as in van Foorden’s regime as tending to 
increase the acidosis.
Sod. Bicarb, was given in large doses despite Allen’s 
condemnation of this drug.' Sometimes it appeared to be
beneficial, and I was satisfied that in no case did it do any
97,74,harm. Intravenous Sod. Bicarb, was given on three occasions.
In two of these the patient was in coma when admitted, and
died shortly afterwards. In the third case (Fo. 1) the injection 
was given on the first sign of air hunger. In 15 minutes the 
air hunger passed off, and the patient made an excellent 
recovery from his threatened coma.
In the earlier cases, if the acidosis were distinct but
less marked than to require the ’oatmeal treatment’ described 
above, another series of diets was employed.
These diets differed from those in Table I in two 
particular respects (1) the carbohydrate was greater in amount, 
and its withdrawal from the diet was more slowly accomplished;
(2) the amount of fat was relatively small. A brief experience 
proved, however, that such cases were unsuited to any routine
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treatment, the diet being liable to alteration from day to day - 
according to the progress of the case.
It was found,too, that cases without exception could 
very safely commence treatment on the second diet in Table I 
(60:25:5), and latterly the first diet (100:100:110) was omitted^ 
except in the very mildest cases. The same diet (Fo. 2) was 
found equally suitable for cases which had required a 
preliminary ’oatmeal period’, such cases passing on from that 
diet to the usual routine. Thus the special ’acidosis routine’ 
was dropped as being unnecessary.
These forms of treatment represent the methods 
employed from 1920 to 1922. There then came under my notice
5 0  -71 làthe work of Newburgh and Marsh, of Woody at, and of Shaffer.
This work was mainly concerned with preventing the formation
of acetone bodies by means of properly balanced diets, and
with the amounts of protein required by the individual. Schaffer
calculated the amounts of fatty acid which could be formed from
P. & F. - the ketogenic substances: and also the amounts of
glucose - the antiketogenic substances - which could be formed
from C.P. and F . »
(The sum of the ketogenic substances )
(The sum or the ànblkeTogenic substances)he called the
Aketogenic Ratio, and this value he put at 1.5. The
calculation was made possible by the discovery of the following
facts
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j D ire c tio n s  :
Place the chart on a flat smooth table. Use 
only a ruler with a true straight edge. Do 
not draw lines on the chart, but merely 
indicate their positions by the straight edge 
of the ruler. Locate the various points by 
t-£Q means of needles (pin stuck through the 
eraser of a lead pencil).
Locate the patient’s weight on scale I  _ ^
and his height on scale n. The ruler joining these two points intersects scale in at the patient e 
surface area. Locate the age and sex of the patient on scale IV . A  ruler joining tois p ^ t  
with the patient’s surface area on scale ILL crosses scale V  at the required total £oo(r cowries 
for basal maintenance.
Large scale nomographs may be obtained from W . B. Saunders Co., West Washington Square.,
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Graham's
THE PATHOLOGY AHD THEATMENT OF DIABETES MELLITÜS.
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•IS (1)  POE, BASAL MAETTEITANOE D IE T . ( I "65 to 1 ratio.)
Determine basal maintenance calorie requirement (total basal calories per 
day) for the proper height and weight, age and sex of the patient on Chart I  
,|Q as per directions given there. On Chart I I  locate the calories thus deter­
mined (scale M), locate the grammes of protein on scale P. Between f  of a 0 -*— 
gramme and I  gramme of protein per kilogram of body weight are desirable.
A ruler connecting these two points gives the grammes of carbohydrate and the grammes of 
fat at the points on scales 0  and P, respectively, where it crosses them. At the intersection 
with scale O it  gives the sugar value of the diet in grammes. The food mixture thus esti­
mated has a ketogenic-antiketogenic ratio of 1 66 t o i .
(2) POE M AXIM UM  CALOEIE D IE T  (IN S U LIN ).
Saving determined on scale G the sugar value of the basal maintenance diet, add the 
number of grammes of glucose to be balanced by insulin. Locate this value on scale G. 
Any straight line intersecting scale G at this point and crossing the other scales will give a 
diet that has a ketogenic-antiketogenic ratio of 1 66 to 1.
Philadelphia, U.SA,. ; or from H . N . Elmer, 1641, Monadnocdc Buildings, Chicago, U.S.A.
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100 gms. Garbo hydrate give 100 gms. Glucose, Ogms.Fatty Acid.
100 gms. Protein ” 58 gms. " ,46gms. " "
100 gms. Pat ” 10 gms. " , 90gms. ” ”
Accepting these values Woodyat devised the following 
formula: P « 2 C 4- 0.54 P. or as now generally written
P = 2 C f p., which meant that in order to avoid the 
production of acetone in the urine due to unbalanced diet, the P. 
of the diet must not exceed twice the 0. plus the P. The 
formula was called the Woodyat Formula.
To use this formula the calorie value of the diet was
first decided upon, and the most convenient method of fixing this
figure was to find the number of calories required for basal
metabolism. This is readily found by using either prepared
(Itables such as those of du Bois, or the nomograph of Boothby 
and Sandiford, a copy of which I include here. The amount of P. 
required was first fixed. I have stated above that 1-1.5 gms. 
pe^kilo of body weight was generally reckoned as being the 
optimum amount ; but Newburgh and Marsh showed by experiment that 
smaller quantities - 0.6 gms. per kilo of body weight-were 
quite sufficient for the diabetic patient’s needs, and, as almost 
half the P. given went to form sugar, they strongly recommended 
that a minimum of P. be prescribed. This figure then having been 
fixed, the amount of C. and P. were easily calculated from such 
a nomograph as that of Wilder (see reverse of Boothby and 
Sandiford nomograph.) A diet so calculated is based on an 
aketogenic ratio of 1.6.
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Wood y at also pointed out that when a patient is starved 
he utilises his own ?. and F.^and thus it would be sounder 
treatment to feed on diets calculated as above, and so to minimise 
the loss of weight. This suggestion found general acceptance in 
America,where prolonged periods of starvation dietary were 
abandoned and replaced by diets low in P. but comparatively rich 
in G. and P. The patient was given the appropriate diet,and 
allowed to continue unchanged until he ceased to pass sugar in 
the urine. Acidosis, it was argued, could not arise through 
starvation on such a diet, nor from the food provided as the 
calculated aketogenic ratio proved.
In view of these results I scrutinised carefully the 
diets which I had employed^and which have been given in detail 
above. In all the aketogenic ratio was satisfactory: indeed
in the majority the aketogenic factors were in generous proportion 
The P. ration, however, was greater than that recommended by 
Woodyat, but the diets generally were more in accord with his 
revised treatment than with the strict prolonged undernutrition 
diets of Allen. However, several cases were treated at this time 
on diets built up in strict accordance with Woodyat*s recommend­
ations, but in no case were the results so satisfactory or so
20rapidly achieved as under the old routine. Graham records a 
similar finding, and suggests as an explanation that such 
feeding overlooks the importance of pancreatic rest to allow of 
the recovery of the ^ cells of the Islands of Langerhans.
Sc . '7'2.
so.
Thus the scale of diets described above, arrived at 
through practical experience and found to give very satisfactory 
results, was subsequently proved to be even sounder practice 
than the rigid adherence to the Allen principles; while the 
advance in diet was sufficiently slow to prevent overstrain of 
the pancreatic cells. In these diets one would thus seem to 
find a satisfactory compromise.
Enclosure B. shows a few typical diets constructed 
upon the lines described above.




Carbohydrate. Protein. Pat. Calories. Gramne s
Grammes. 100 100 110 1790. Cooked Vegetables 200

















3. 30 10 0 160 Cooked Vegetables 330
Fresh b% « 200
Potato 50
Fish (white) 50
4. 10 0 0 40 Cooked 5^ Vegetables 180.
Fresh bfo ** 100.
5. Tea, Bovril, Coffee, ad lib.
Fast until sugar-free. Maximum fast three days
















160. Cooked b% Vegetables 300.
Fresh b% " 200.
Potato 55
Fish (white) 50
265. Cooked 5fp Vegetables 250.






325. Cooked bfo Vegetables 160.





410. Cooked b% Vegetables 200.










Carbohydrate. Protein. Pat. Calories. Grammes.
Grammes. 70 30 15 535. Cooked b% Vegetables 200 ,







14. Add grammes 10 carbohydrate each day until sugar appears in
the urine.
A. TOLlRAirCE - 20 40 25
B. » 50 30
C. « 60 36
D. w 70 45
E. » 80 55
F. Add protein, grammes 10 daily until it equals 1.5 gms. per
kilo body weight.
G. Starvation Day.
a. Add fat to carbohydrate tolerance - 20, protein as required.
70
b. X y B5
c X V 100
Carbohydrate . Protein. Fat. Calories. Gramme, s..
Grammes 70 30 15 535. Cooked Vegetables 200.















50 50 30 670. Cooked b% Vegetables 230






40 60 35 715. Cooked 5% Vegetables 300.






Carbohydrate. Protein. Pat. Calories. Grammes.
Grammes. 70 50 30 750. Cooked 5% Vegetables. 200.







80 60 35 875. Cooked 5% Vegetables. 200.








90 70 45 1045. Cooked 5^ Vegetables. 100










70 80 55 1095. Cooked b% Vegetables 200





























Protein. Pat. Calories. Grammes.










Cooked 5fc Vegetables 330.
Presh 5^ ” 300
Orange 50
Gelatin 11
Cooked 5^ Vegetables 200
Presh 5% ” 200
Onion 70
Pish (white) 25.
Cooked 5^ Vegetables 300




White Bread (toasted) 25
Cooked 5fo Vegetables 300





White Bread (toasted) 25.
Cooked 5^ Vegetables 200.








Carbohydrate. Protein. Pat. Calories. Gremmes.
Granniies. 50 70 45 885
40 80 55 975
40 80 70 1110
SO 40 25 705.
Cooked b% Vegetables 250.









Cooked bfo Vegetables 300.








Cooked b% Vegetables 200
















Carbohydrate. Protein. Pat. Calories. G-raLX.es










30 80 85 1205 Cooked 5^ Vegetables 300







40 90 loo 1420. Cooked 5^ Vegetables 200








50 100 110 1590. Cooked 5^ Vegetables 165









Carbohydrate. Protein. Pat. Calories Groii me e










































EEEGER8 FOOD VALUES •
Carbohydrate. Protein. Pat.
DRY 80 12 1
Formula 1. 6 1.5 1
m 2. 7 1.5 2.5
tt 3. 6 2 2
tt 4. 9 3.5 3
Benger. Sugar of milk. Water . Milk. Cream.
Formula 1. i 3/3 8 4 ounces.
n 2. i 1/5 8 3 1 cream.
H 3. i 6 6











trace (less than 1 )̂
3 0 A
During the period under review (Dec. 1919 to March 1923) 
there came under observation 5^ cases of glycosuria with other 
symptoms. The following table shows the age, sex incidence, and 
mortality among these cases :-
Total cases.
Age Male♦ Known deaths before Female. Known deaths before
l.iii.23. l.iii.25.
1 — 9 1  — — —
10-19 5 3 2 1
20-29 ^ 5  4 2
30-39 9 2 3
40-49 4 4 1
50-59 3 1 6 1
60—69 1 — 4 —










DIABETIC, but HOT suffering 
from diabetes. 1 1 2
DIABETIC and suffering from 
diabetes. 26 19 45
In the cases classified above 7 are shown as being "not 
diabetic". One case was proved by glucose test to be a *lag* - 
a girl of 21 (Case Ho.25) One man (Case Ko. )̂ was probably 
of a similar type, but the glucose test had not been introduced 
at the time of his stay in hospital, and he could not, therefore, 
"be properly classified. Certainly he was not a diabetic. The 
majority (males 2, females 3) were admitted to hospital for some
51.
entirely different condition, and glycosuria was discovered op 
routine examination.
The second man (Case ITo. A.12.) suffered from a purulent 
Otitis Media with glycosuria. The third man and three women 
(Cases A. 11 23: 34 36 )suffered from senility - 'done* old
patients with arterio-sclerosis and glycosuria. The fourth 
woman (Case A. 39)suffered from obesity.
In the two 'lag* cases the glycosuria was negligible aid 
required no special treatment. In the last case glycosuria 
disappeared on a moderately restricted diet, and did not recur 
on full diet after operation. In the senile patients the 
glycosuria was slight in amount, and was controlled or banished 
without trouble.
Of the tv/o ^diabetic but not suffering from diabetes* 
cases, one v/as a woman suffering from pyelitis and cystitis who, 
on admission, was desperately ill with septicaemia. She died 
six days later. The other was a man suffering from Tabes 
Dorsalis with a strongly positive Wassermann Reaction. This last 
case and the 4 senile non-diabetic cases were treated on * Allen* 
lines,and the response in every case was very satisfactory. All, 
save one who left irregularly, left hospital either free from 
glycosuria or with merely a trace of sugar in the urine. Doubt­
less in some, at any rate, of these cases some general instructions 
on restricting carbohydrate would have been sufficient to keep 
the urine sugar-free, but in most cases this had been tried 
without success by their own doctors, and, having got the patients
3 2 .
into hospital, it was obviously wise to give them some insight 
into proper treatment. On dismissal these cases were all 
instructed to report progress every three months.
The remaining 45 patients all suffered from diabetes of 
greater or less severity. In 3 cases death occurred shortly 
after admission to hospital. One case, already recorded under 
’acidosis* died in coma within 48 hours of admission. Another 
case, a woman of 28, was admitted with air hunger and symptoms 
of acute cardiac failure, although quite clear mentally. She 
slowly sank into unconsciousness,and died 48 hours later. A 
third case, a man of 28, developed broncho-pneumonia a week after 
admission while under treatment, and died suddenly within 48 
hours.
In the first two cases most energetic measures were 
adopted - oatmeal diet, abundance of fluid, intravenous sodium 
bicarbonate, stimulants - but all to no purpose. Indeed I have 
seen such treatment successful in one case only, the first I 
treated with ’Allen* diet. This man, a very severe case of 
diabetes with marked ketosis, developed slight air hunger after 
3 months’ treatment; but treated by the above method he made a 
remarkable recovery, and was able to leave hospital.three weeks 
later (Case A1. ). The patient who developed pneumonia was
put on to fluids and stimulant, but,when he appeared to be 
progressing favourably,he suddenly collapsed and died. (Case A.
Of the remaining 42 cases 12 were considered so acid
35.
as to warrant commencing treatment with oatmeal diet. Two 
commenced on table I but subsequently developed an acidosis 
requiring oatmeal diet to clear it up. Five showed a moderate 
degree of acidosis and these, together with the remainder, 23 
in number, went straight on to Table I, and ran their initial 
course according to its routine. In all, as I have explained 
above, routine treatment gave place later to adjustments to meet 
individual requirements. The obese were dismissed on diets 
insufficient for basal metabolism: the emaciated so far as possible 
on diets well exceeding this level; children on high calorie diets 
with a large protein content; manual workers on more liberal diets 
than sedentary workers. All were instructed to report frequently 
so that necessary alterations in diet might be m a d e ,and progress 
noted: but the immediate results of treatment were as follows i-
Patients Treated. Improved. I .S.Q,. or Worse. Died.
42 32 7 3
Reference has already been made to the three patients who
died.
Of the ^ cases in the *I.S.Q,. * group|kdmre became 
dissatisfied with restricted diet and left hospital irregularly.
One case had a progressive pulmonary tuberculosis on admission, 
and went to a Sanitorium: and one, a girl of 17, suffered from 
mitral disease with failing compensation. The sixth case, an 
elderly man with long-standing diabetes and gangrene of the toes, 
made no progress under treatment.
3 4 .
It is, hoY/ever, apparent from the figures quoted above 
that the great majority of cases treated showed a definite 
improvement. But while the immediate prognosis was good 
experience showed that in hospital cases the end results were 
far from satisfactory. It was rare to find a patient of that 
class vfho did not lose ground after discharge from hospital. 
Almost all who were readmitted were found to have a distinctly 
decreased Carbohydrate tolerance in addition to a return of 
sjrorptoms. Unwillingness to adhere to the diet was responsible 
in many cases, and inability to understand the rationale in a 
few. Only too often was one told that the diet was insufficient 
to allow work to be carried on: and, as loss of work was the 
alternative, diet was invariably increased in such cases with 
disastrous results.
nevertheless patients could be kept going, even whai the 
disease was severe in character, and where circumstances were 
far from favourable. The following two cases {Gases P.l. and 
P.2.) illustrate this point :-
1920. 1921. 1922. 1923.
J.G. Weight. ' 60 k . 61.6 k . 52.6 k. 59.7 k.
Age 42. Carbohydrate
Allowance 40 gms. 40gms. 60gms.
This man carried on his work regularly as a plasterer 
save for these four admissions to hospital. The marked fall in 
Weight in 1922 was due to a great exaccerbation of the diabetic 
syiiiptoms accompanying a septic hand: but he had almost reached
his old weight when admitted for insulin treatment in 1925.
1920. 1921. 1922. 1923.
T.D. Weight. 29.5 k. 29.3k. 28.9k. 24.6k.
Age 13.Carbohydrate
Allowance. 70gms. 30gms. 45 gms.
This boy did not adhere to the diets laid down for him, 
and, although a growing boy, his weight steadily fell; but 
he was kept alive until 1923 when he was admitted for insulin 
treatment. Indeed he was regularly at school until the end of 
1922.
In March 1923 an attempt was made to discover the state
of health of those patients who were alive.
Working and in good health 4 (m.3, f.l)
Readmitted for further treatment 14 (m.7, f.7)
Of these 14 patients 2 did not require treatment with 
insulin.
The other 12 patients showed signs of increasing 
difficulties, and were treated with insulin. Of these 12 patients 
9 are alive and well, and 3 have died.
A girl, aged 15, died of phthisis.
A woman, aged 35, died of an acute broncho-pneumonia.
A woman, aged 64, died of gangrene of the feet.
Ko information as to the other patients could be procured.
Among private patients the results were, of course,much 
more satisfactory, although even here the restricted diet 
frequently proved in time too irksome. Frequent visits to report
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progress were of vital necessity in all cases, and a word of 
encouragement was often wonderfully effective in reconciling 
a patient to his unhappy lot. It was not uncommon to find a 
zealous patient grossly underfeeding himself without regard to 
his general condition in an endeavour to keep the urine sugar 
and acetone-free at all costs. One patient, a man of 40 who 
had been under treatment in 1921 with good results carried on 
unaided until 1923, when persistent cough and spit brought him 
again under observation. He confessed to long periods of semi- 
starvation with deliberate loss of weight; but he was proud of 
the fact that he had remained free from glycosuria and 
acetonuria throughout. The general condition had greatly 
deteriorated,and there was an obvious tubercular lesion at the 





In the year 1689 Mehring and Minkowski demonstrated that 
complete extirpation of the pancreas in dogs was followed by 
severe diabetes which rapidly brought about the death of the 
animal. They also showed that the severity of the resulting 
condition varied with the amount of pancreas removed, and thus 
firmly established the "Pancreatic Theory" of the causation of 
diabetes. These results were confirmed by many w o r k e r s .  Very 
naturally the theory followed that relief of the condition in 
man w a s  to be anticipated by the administration of fresh pancreas 
or extracts of the gland by mouth, and the striking success which 
had attended the treatment of m y x o e d e m a  and sporadic cretinism 
with preparations of thyroid encouraged this belief. It was 
found, hovfever, that expectations in this regard were not fulfilled 
all preparations given by m o u t h  being apparently destroyed in the 
stomach and rendered impotent. Capsules and keratin coatings w e r e  
experimented with, but all without success.
Despite these failures work on gland replacement lines 
was not abandoned. As the result of numerous post mortem 
examinations evidence had accumulated that it was not the whole 
pancreas which was at fault, but the Islets of Langerhans - 
special groups of cells described by that observer in 1869. It 
was p r e s u m e d  that these cells furnished an internal secretion 
hormone for which hypothetical substance Schafer suggested the 
name Insulin. In 1904 Rennie and Fraser prepared an extract from
2.
the pancreas of certain fishes in which the islet tissue is 
distinct from the rest of the gland, and this extract they cautiously 
administered to certain cases. They noted some benefit in the 
majority of these patients, but the results were not sufficiently 
encouraging to cause them to persist, and they gave up, partly 
through lack of material. In 1906 Lydia de Witt attacked the 
problem. Taking advantage of the discovery by Schulze and Ssobolen 
that complete atrophy of the glandular structures of the pancreas 
followed ligature of the duct while the islet tissue remained un­
affected, she prepared an extract of the islet tissue. This extract 
she found to possess glycolytic properties, but she could produce
no benefit in diabetic patients by its administration. Her
12.
experiments were repeated in 1908 by Zuelzer, using alcohol to 
extract the hormone. By this means he obtained a powder on 
evaporation of the alcohol, and this powder, dissolved in saline 
and administered intravenously, caused marked improvement in 
several diabetics by reducing both the sugar and the acetone bodies 
in the urine. The preparation of his extract was taken up 
commercially, but unfortunate toxic symptoms manifested themselves 
in many patients, while generally, the results obtained were by no 
lïieans satisfactory. The preparation was consequently dropped.
Ho further progress was made until 1922 v;hen Banting of 
Toronto took up the investigation. Using the technique of Lydia 
4e Witt he repeated her experiments; but to prepare his extract 
be ground the partly degenerated pancreas in a mortar with sand 
and ice-cold Ringer solution. The extract prepared in this way
3 .
he tried upon depancreatised dogs; hut, as I have explained in 
an earlier section, improved technique in the estimation of blood 
sugar placed Banting much more favourably for such a test, for 
now the effect of the extract could be observed upon the blood 
sugar, and not only upon the grosser changes in urinary sugar 
and acetone. The preparation, when injected into depancreatised 
dogs, was found to lower the blood sugar level and to reduce 
the sugar and acetone bodies in the urine. The problem had
42.at last been solved, and Insulin had been isolated.
The next step was to discover some more simple method of 
obtaining the pancreatic extract. Having noted the discovery 
by Ibrahim that the pancreas of the ox contains no proteolytic 
enzyme up to the fourth month of intrauterine life. Banting, along 
with Best, prepared extracts from foetal pancreas, and again he 
v/as successful in producing a fall in blood sugar and a 
disappearance of acidosis. By either of these methods, however, 
only a very limited supply of insulin could be obtained. With 
the help of Collip there was devised a method of fractional 
precipitation with alcohol which gave from the pancreas of the 
adult ox a preparation of insulin free from any toxic properties. 
The process was rather complicated, but it depended upon the 
fact that insulin was not precipitated by 80% alcohol,but was 
precipitated by 93^ alcohol, at which strength trypsin v/as 
destroyed. The insulin obtained in this way was standardised.
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the standard being fixed as a "rabbit unit" i.e. a unit of insulin 
was that amount which on hypodermic injection lowered the blood 
sugar in a 2 kilo rabbit which had fasted for sixteen to twentyfour 
hours from the normal value of about 0,1% to 0.04^, thus causing
& . a?. 4 3 .typical convulsions within four hours.
The full details of this method of preparation were
presented to the ledical Research Council in February, 1923, and
by them the technique was made known to workers in various centres
so that some experience of its preparation and use might be
obtained before it was made generally available. In March, 1923,
the first samples in Glasgow were prepared by Dr. Telfer in
Professor IToel Paton*s Laboratory, using Collip’s technique.
Large amounts of pancreas were used, but the yield of insulin was
small. It was obtained in the form of a light brown powder, very
hygroscopic, and readily soluble in 1/5 normal disodium-hydrogen
phosphate. The solution of insulin thus prepared was standardised
in rabbit units,and it was then handed to me for sterilisation
before use. This I performed by passing the solution through a
Massen filter, washing well with disodium-hydrogen phosphate
solution. Thereafter the reaction of the solution v/as taken and
small quantities of M UaOH were added to bring the reaction
10
to about 7.5. A few drops of tricresol were then added,
9-nd the resultant solution was put up in vaccine bottles.
This method of preparation involved, of course, a very 
Considerable dilution, so that I was rarely able to obtain a
greater concentration than one unit per c.c. of solution. This 
entailed a very large injection where big dosage was required, 
and compared very unfavourably with the commercial product of 
to-day whose strength is 20 units per c.c. But despite this 
disadvantage the insulin prepared in this way was used for four 
weeks, and in no case did any local reaction or general toxic 
effects follow its administration. It is greatly to the credit 
of Dr. Telfer that during much of this time our insulin was of 
greater strength and purity than that produced in most of the 
other centres of investigation.
By the end of April, 1925, insulin as a preparation 
called Iletin was obtained from America, and shortly afterwards 
a British product was placed upon the market. From that time 
forward I used only the commercial product.
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E A R L Y  C A S E S .
The first case to come under treatment was a telegraph hoy 
aged 16 years, who had previously been in hospital on three 
occasions (see Case P.2.) and with whom I had had little success, 
mainly through his misbehaviour in breaking diet. On each 
occasion he had shown marked glycosuria and acidosis; and,while 
each time he had improved under treatment, his condition had 
become steadily less satisfactory. He had been dismissed from 
hospital 11 months previously on an insufficient dietary and 
with persistent glycosuria (Chart III. Case P.l.) His doctor 
now reported that he had gone rapidly downhill of late, and 
that he was acutely ill. By a happy coincidence the first 
samples of insulin became available at this juncture, and the 
boy was re-admitted for treatment.
On admission he v/as terribly emaciated weighing only 
24.5 kilo (3 st. 11 lbs.) The skin was dry and scaly, and so 
tightly drawn over the bones that it was with difficulty that 
it could be raised between the fingers. All the reflexes were 
absent, and the boy was incapable of moving himself in bed,
while passive movement caused intense pain. The breath had a
the urine contained acetone and 
strong odour of acetone and/diacetic acid in amount. The
urinary sugar output was 250 gms. in twentyfour hours, and the
blood-sugar on admission was 0,5%* Insulin administration was
commenced at once. Injections were very painful on account of
the condition of the skin, and also because, as I have explained,
a comparatively large injection was necessary with the 
preparation which I had made. With a diet of C.170: P.60%
P.70; he was given 10 units of insulin in the first 24 hours 
and 20 units in the following 24 hours, the diet on the second 
day being 0,140: P.60: F.70. At the end of 48 hours the
acetone had entirely disappeared from the urine while the 
urinary sugar had dropped to 12 gms. in 24 hours. Meantime 
the skin had become perceptibly less dry, and the boy himself 
had begun to brighten up considerably. Insulin was continued 
in doses of 20 units, and gradually he began to move his limbs 
and bead. Thirst and hunger became much less, and the urinary 
output dropped from 3,500 c.c. on admission to 1,600 c.c. bis 
subsequent progress will be discussed in detail later.
The method adopted in controlling the giving of insulin 
to this patient is illustrated in Chart T.l. During the first 
six days (March 12th - 18th) the patient was allowed C. 130-170 
(in reality quite as much as he was able to take) while 
insulin was administered night and morning, in insufficient 
dosage,as will be clear from the blood sugar estimations at 
this time, but in the only doses then available. On 19th 
March, however, there seemed to be sufficient insulin likely to 
come to hand to allow of larger dosage, and, as the patient was 
much improved, an attempt was made to discover the requisite 
dose on the diet allowed. To do this a dose of insulin was 
given followed thirty minutes later by a meal of known
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C . P. and p. content (a "fixed meal"). Blood and urinary sugar 
estimations were performed much as in the "Glucose Test" described 
in an earlier section. Thus samples of urine and blood were 
obtained, a dose of 10 units of insulin was injected, and half an 
hour later (the optimum time then recommended by Banting) a meal 
consisting of 0.20: P.18: P.25 was given. Thereafter hourly 
blood and urinary specimens were collected, and the results of 
these observations were charted as shown in Chart T.l.
The initial blood sugar was 0.21%': one hour after the
meal it had risen to 0.24%, to fall in two hours to 0.17%, and 
in three hours to 0.09%. At four hours the blood sugar level 
v/as practically unchanged. The urinary sugar readings 
corresponded closely to the blood sugar estimations so that at 
three and four hours the urine v/as sugar-free. The dose in 
this case was not quite sufficient to keep the urine sugar-free, 
but as it had reduced the blood sugar to a normal level it was 
deemed wise to repeat the same dose before the evening meal.
The meal on this occasion v/as C.28: P.22: P.30. Urinary sugar 
tests were negative hourly for four hours following this meal, 
while a blood-sugar test at three hours after insulin gave a 
reading of 0.11%. The balance of the C. P. and P. of the diet 
was spread over two other meals, one at 1 p.m. and one at 9 p.m. 
Uext day these observations were repeated, but on this occasion 
the smaller"fixed meal" was given in the later part of the day, 
and, as the findings of the previous day had demonstrated that
9.
the effect of the morning dose v/as apparently prolonged into 
the evening, the second dose v/as reduced to 8 units. On this 
day the urine remained free from sugar throughout, and the 
blood sugar, 0.12% in the morning, never rose above 0.18%. Three 
hours after the "fixed meal" in the evening it was normal.
By the following morning the blood sugar had risen to 
0.38%. Evidently the evening dose of insulin had been in­
sufficient to control the blood sugar level, and sugar was 
re-appearing in the urine. At this juncture the supply of 
insulin suddenly gave out, and, being left with twenty units only, 
this quantity was given on the third day in two doses of ten 
units, together with a similar diet to that of the first day.
Pour hours after the morning meal the blood sugar had reached a 
normal resting level. The intervening readings after the morning 
meal were much as in the earlier experiments, and urinary sugar 
estimations again gave a curve corresponding to the blood su^r 
curve. As before sugar was absent from the urine during the 
later part of the day, and the four hour blood sugar reading was 
normal. Bext day (March 23rd) insulin was unobtainable,and 
blood sugar estimations made through the day showed a morning 
level of 0.21%,rising later to 0.30% on an unchanged diet. Prom 
this date until April 9th insulin v/as available only in 
insufficient amount so that I had to be content "to mark time", 
keeping the sugar excretion under control as far as possible.
iixtraoted from Author’s paper, 
Glasgow Medical Journal, August, I923.
C-AKRT 
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Chart D. shov/s clearly the effect of the withdrawal of insulin
upon the urinary sugar output during this time.
On 9th April American insulin became available in 
adequate amounts and the investigations were recommenced. As I 
was uncertain concerning its strength as compared with my own 
(there had been some difficulty with the standardisation in 
America) I commenced with 5 units followed by a "fixed meal" as
before. As previous experiments had demonstrated that the
urinary sugar curve followed closely that of the blood sugar 
estimations, I somewhat modified the procedure. Specimens of 
urine were collected as before, but the blood-sugar observations 
were now reduced to two-hourly estimations, one at two hours 
and one at four hours after the meal, the intervening readings 
being deemed unnecessary. Later experience showed that s single 
blood-sugar four hours after insulin was a safe method of 
controlling dosage, while specimens of urine at two hours and 
four hours gave a sufficiently accurate check. Keeping the 
diet unchanged the dose of insulin v/as increased by 5 units to 
two doses of 10 units plus 10 units next day, and sa on the 
eleventh to doses of 15 - 10. After 2 days on this dosage the 
urine became constantly sugar-free, and blood sugar readings 
were always within normal limits.
In this, the first case treated, a very large number of 
blood sugar estimations were made when insulin v/as first 
administered. Later, as I have explained, the number of these
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estimations were reduced to, at most, a two hourly and a four 
hourly reading; but even this necessitated the restriction of 
treatment to a small number of cases. A further reduction 
v/as therefore necessary, but before proceeding with this 
modification it seemed wise to investigate the behaviour of the 
blood-sugar throughout the 24 hours, and for this purpose the 
following experiment was performed. The cases taken were :-
(1) A normal healthy adult.
(2) The case described above while on insulin 
in adequate dosage.
(3) The same case with insulin omitted.
the diet in all three cases being the same over 24 hours.
Twelve of these observations I made nyself (10 p.m. to 9 a.m.), 
and I am indebted to Dr. Thomson and to Dr. Murray for the 
estimations performed throughout the day. So far as possible 
samples of urine were collected hourly, and the sugar content, 
if any, was estimated.
Charts X. Y and Z. show the results of this investigation. 
In the case of the normal adult the blood sugar ran within normal 
limits throughout the entire period. Slight rises occurred after 
each meal, but these were, on the whole, insignificant. The 
urine, of course, was free from sugar in every specimen.
(II) In the case of the diabetic under insulin the blood 
sugar readings again were all within normal limits, but the 
variations were much greater than in (1). The striking feature
was the presence of two marked depressions in the curve, each 
corresponding to the period following the administration of 
insulin, and each reaching its lowest point four or five hours 
after the injection. The efficacy of the second dose in checking 
the rising curve v/as also apparent. ITo substantial rise occurred 
in the curve until late in the evening, and then there was a 
rapid rise as the night advanced; but the blood sugar level 
never rose above the renal threshold, and thus the urine remain­
ed free from sugar throughout the 24 hours. This chart might 
therefore represent successful insulin treatment.
(Ill) The values in this chart were obtained by omitting 
insulin for a day in the same case while under treatment. Thus 
the initial blood sugar was only 0.15̂ .̂ The first meal, however, 
raised the level of the curve, and, as we would expect from 
what has been said above, the return was not satisfactory. 
Thereafter the blood sugar rose steadily with succeeding meals 
till by the late evening a level of 0.34^ had been reached.
A fall then occurred, but throughout the night there was little 
change in the blood-sugar level, and no attempt was made to 
reach a normal reading. The blood sugar at 9 a.m. v/as 0.25^ 
as compared with 0.15^ on the previous morning.
Meantime urinary sugar analysis gave a curve which was 
very similar to that produced by the blood-sugar readings. 
Occasionally the patient was unable to pass urine and thus 
spaces occurred in this curve, but none the less the similarity
13.
was very striking.
These three charts demonstrate the follwoing points
(1) That in the normal individual on a low dietary the 
rise in blood sugar is very slight.
(2) That while no food is being given (8 p.m. to 
4 a.m. )the blood sugar remains at a low level.
(3) That the blood-sugar in the diabetic is lowered 
by insulin and kept at a low level while food is being given 
by "protecting" (i.e. giving insulin before) the larger 
carbohydrate meals.
(4) That the blood sugar reaches its lowest level 
4 - 5  hours after insulin.
(5) That insulin must be so arranged as to time of 
injection and size of dose that the rise of blood-sugar which 
occurs through the night will not be such as to bring that 
level above the renal threshold for the individual under 
treatment.
(6) That in the untreated diabetic the main rise in 
blood sugar occurs during the day when food is being given.
(7)That in the untreated diabetic the blood-sugar 
falls during the night, but in a case of any severity that 
fall is never such as to bring the blood-sugar to the normal 
resting level.
As a result of this investigation blood-sugar 
observations were reduced to a single estimation 4 - 5  hours
14.
after insulin; but even this proved extremely inconvenient and 
very difficult to maintain regularly. The solution to the 
difficulty was found in the urinary sugar tests. These had been
reduced to a test before insulin, and one two hours and four
hours after insulin. A further reduction was made to two tests - 
one before insulin and one four hours after insulin. If sugar 
were present in the first specimen it could be assumed that the 
blood-sugar was high, and indicated that the usual dose of 
insulin would not be too great. If sugar were absent from the 
first test it indicated special observation lest the usual dose 
be too large: or it indicated a reduction in the dose. If 
sugar appeared in the second specimen then the dose of insulin 
was too small. If no sugar was present in the second then again 
the patient had to be carefully watched. To sum up - if sugar 
appeared in both specimens then blood-sugar estimations were 
unnecessary: but when both were sugar-free then a blood sugar 
estimation at four hours after insulin was essential for 
safety. Of course, this applied only during the earlier 
investigation period. When the dose of insulin v/as very 
cautiously advanced so that the urine was brought only gradually 
sugar-free^then blood sugar estimations were not required. 
Occasionally, as in Case In.2, a small carbohydrate meal was 
allowed about 10 p.m. in order to make the occurrence of a 
hypoglycaemic reaction very improbable, but generally such an 
addition v/as found to be unnecessary.
The first case which I treated out of hospital
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was a Clerk, A.R., a man of 52 years, who had suffered from 
diabetes for tv/o years. He had been on "Allen" treatment for 18 
months when I first saw him, but he had been losing ground 
steadily. (This case is discussed in detail later). On 9/5/23 
he was at work and apparently in fair health; but the urine 
contained 9/ sugar, acetone,and diacetic acid. As he had been 
thoroughly investigated at a diabetic clinic elsewhere and the 
records were in my hands it was unnecessary to experiment 
further with "Allen" treatment alone^and insulin was commenced 
at once. I insisted upon a nurse being in attendance in order 
that he might be under skilled observation, especially during 
the night. As a preliminary measure I gave a meal of C.35: P.6; 
F.16., and hourly blood-sugar and urinary-sugar estimations were 
performed in the usual way. As chart T.2. shows the result was 
a typical diabetic curve, the blood-sugar varying between 0.23/ 
and 0.38/. Meantime, as I had now come to expect, the urinary 
sugar curve followed a course similar to that of the blood-sugar 
curve. The following day I repeated the same meal with 10 units 
of insulin half an hour previously. The blood-sugar rose from 
0.28/ to 0.31/, to fall in four hours to 0.168/. A similar 
fall was found in the urinary sugar. In the evening I repeated 
the meal (C.35; P.6: P.16)the remainder of the total dietary 
of G.75: P.90: P.90 had been consumed at mid-day) preceding it 
on this occasion by 15 units of insulin. The blood-sugar,
0.20/ before the meal, fell to 0.08/ in four hours, while the 
urine became sugar-free. Shortly after the last blood-sugar
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had been taken the patient complained of some general nervousness 
with palpitation and marked sweating. A cup of hot unsweetened 
tea and 10 gms. of white bread were given immediately, and the 
discomfort passed off in about 5 minutes. As the patient was a 
distinctly nervous man and I had warned him what to look for in 
case of an overdose of insulin, I was uncertain whether this was 
a true hypoglycaemia or not; but in view of the low final reading 
I thought it wise to give a small amount of carbohydrate to 
prevent alarming symptoms. Mo further developments occurred.
Mext day, however, I reduced the insulin to 10 units for the 
same meal. The initial blood-sugar was 0.175/: four hours later 
it was 0.225/. Meantime the urine, which had been free from
sugar in the morning, showed 8/ of sugar. To be safe I gave only
5 units in the evening with, as is clear from the chart, very
unsatisfactory results. The following day I reverted to 10 units
of insulin with a fairly good result; but this dose, repeated in 
the evening, was again decidedly unsatisfactory. On this day 
and the following day I performed only one blood-sugar 
estimation, that four hours after the second dose. The question 
of expense had to be considered, and, moreover, as in the 
infirmary cases reported above, the urinary-sugar percentage 
curves followed the blood-sugar curves so closely as to render 
the latter unnecessary. Only when the urine became constantly 
sugar-free did a blood-sugar test seem to be requisite, and on 
this reasoning I proceeded. Experience subsequently showed
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this to be correct. To prevent the occurrence of a 
hypoglycaemic reaction through the night, or at any rate to 
render such a happening much less probable, I increased the 
diet to 0.90: P.90: P.100 to allow of a small meal being taken 
late in the evening just before going to bed. To continue, 1 
now increased the insulin at each dose by 5 units, giving the 
larger dose before the morning meal, with the object of 
bringing the urine sugar-free throughout the 24 hours. Thus 
on succeeding days I gave units 20+15: 30+20: 30+20:
30 + 25: and 35 +30. At this last dosage I halted. The
sugar in the urine showed a steady decline in amount, and 
after four days on 65 units it disappeared completely. A 
blood sugar four hours after the second dose gave a reading 
within normal resting limits.
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Chart T.3. shows the treatment of another private 
case at a later stage in the investigation. This patient 
had been on "Allen" treatment for several years, but his 
tolerance for carbohydrate had steadily declined, and when 
treatment commenced he was far from well. The urine 
contained 280 gms. of sugar and acetone +. In this case I 
commenced on a fixed diet C.90: P.80: P.90 giving, as before, 
the bulk of the carbohydrate in a morning and evening meal 
preceded by insulin. The dose of insulin was increased 
rapidly from units 10 + 15 to units 35 + 30, but later it 
was reduced to 30 + 25 and continued at this level. Few 
blood sugar estimations were made and urinary samples were 
collected only before insulin and three hours after the meal. 
As in the earlier cases a gradual fall in the urinary-sugar 
content occurred until finally the urine became constantly 
sugar-free.
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These three charts show very clearly, I think, 
the method which I adopted in the treatment of the earlier 
cases. I had always in view two objects -
(1) to treat the patients safely, i.e. 
with a minimum of risk of a 
hypoglycaemic reaction
— and —
(2) to simplify the treatment as far as 
possible so that a scheme of treatment might 
be evolved which did not require elaborate
methods of investigation and might thus be
readily carried out in private practice 
without recourse to hospital treatment.
It was with this second end in view that I strove to reduce to
a minimum the number of blood-sugar estimations which seemed
27,3?necessary. ' From the charts above it is clear, as I have 
already stated, that so long as sugar is present in the 
urine blood-sugar estimations are unnecessary; but when the 
urine becomes sugar-free such a test four or five hours after 
the second dose of insulin should be performed whenever 
possible.
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"P E D I G R E E" D I A B E T I C S .
So far I have dealt exclusively with my experience with 
the earlier cases and with the methods adopted in bringing these 
patients on to full treatment, i.e. on to an adequate diet with 
such a dosage of insulin as to prevent glycosuria. The patients 
referred to were all diabetics of standing - patients who had 
been under treatment for several years and who were known to 
require insulin as soon as that drug became available. That 
there was a considerable number of cases which had previously 
been under treatment and were alive at the time of the 
introduction of insulin is clear on referring to Table I in 
the "Allen" Section. Of the 55 "Allen" cases 17 were known 
to be dead by March, 1923. So far as could be discovered the 
cause of death in these cases v/as as follows : -
Male. Female.
Diabetic Coma 4






’Cardiac Failure’ - 2
Probably Diabetic Coma 1 1
Unknown 3
11 _5
The remaining 38 were written to and asked to report for
examination, but only 18 responded to this invitation. Of these
18 patients 4 were found to be in excellent health, satisfied
with their diets, maintaining their weight, and well able for
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their work. The remaining 14 were found to have lost ground 
to a greater or less degree and all were re-admitted for 
treatment. These formed three groups
(a) Those who had deteriorated little,but who had
lost weight,and whose urine showed sugar and acetone 
in slight degree.
(b) Those who had lost much weight and were emaciated, 
and whose urine generally showed sugar in amount and 
acetone in varying degree.
(c) Those whose nutrition was fair, but who showed 
evidence of marked acidosis - acetone in the breath, 
and acetone and diacetic acid in the urine.
Group (a) consisted of 6 cases. One woman (Case P.10) 
v/as admitted with haematemesis, and her treatment was the usual 
one for this condition. During her residence, however, sugar 
never appeared in the urine even on a liberal diet, and thus 
she ceased to be regarded as a diabetic. Mo satisfactory 
explanation of this curious phenomenon has yet been advanced.
The remaining 5 patients commenced treatment on the older 
starvation method with a rebuilding of the diet on the usual 
"Allen" lines, and every effort was made to treat without 
insulin. At that time insulin was very expensive and no 
provision had been made for its supply out of hospital. Again, 
its administration by injection to be given either by the patient 
himself or by some relative presented a very real problem in 
patients of the infirmary class, while the dangers of overdosage 
in these circumstances had also to be remembered.
Thus every effort was made to treat on diet alone, but
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in no case was this successful. One patient (Case P.11) an 
old lady with gangrene of the toes, received only a few doses 
of insulin, but with little benefit. A girl (Case P.14) 
who appeared to be progressing satisfactorily developed a 
'lighting up' of an old apical tubercular lesion with a return 
of diabetic symptoms, and insulin was required to maintain 
nutrition. The remaining 3 cases all showed a marked decrease 
in carbohydrate tolerance, and it was found impossible to raise 
the diet to an adequate calorie value without insulin. One 
case (Case P.9) was dieted at home and came into hospital for 
insulin. The progress of one of those cases is typical of 
many which follow, and is illustrated in chart R.
It will be seen that the urine on admission contained 
a considerable amount of sugar, and acetone +. On a decreasing 
diet the urine was readily rendered sugar-free; but increasing 
diet showed the tolerance to be low, and the diet, after 3 
weeks' treatment, was inadequate for his requirements. Any 
attempt to increase the diet was followed by glycosuria. 
Meantime the patient had lost almost half a stone in weight. 
Keeping the diet at the level which had caused glycosuria to 
occur (in this case C.80: P.70; F.lOO) I commenced insulin in 
5 unit doses. The dose was increased fairly rapidly in this 
case - ten units, fifteen units, twenty units on succeeding 
ciays, and on the last dose the urine became sugar free. 
Thereafter the diet was in turn increased, again in this case
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rather rapidly as time v/as a consideration and the man had 
to return to work or lose his position. But sugar did not 
reappear in the urine and the patient left hospital on an 
adequate diet, showing an increase in weight, and on 20 units 
of insulin.
I take this case as an example of the method generally 
adopted in the treatment of diabetic patients of moderate 
severity, save that in regard to insulin dosage I advanced 
generally more slowly,as will be clear from the charts shown 
below. To other methods I shall refer later.
Group (b) Patients showing much emaciation. 5 of the 
14 cases re-admitted for treatment were so emaciated as to 
render immediate feeding necessary. Frequently,too, they 
showed signs of cardiac failure, and this was met by 
stimulation and by the usual cardiac tonics - alcohol, digitalis, 
caffein, &c. The procedure adopted was to place each case on 
admission upon a calculated adequate diet arrived at as described 
in a previous section. Insulin was commenced at once, the dose 
being cautiously increased as previously described. This 
process was continued until the patient became free from 
glycosuria, when diet and insulin remained unchanged for as long 
as was considered necessary. Thus a patient of 4 ft. 2 in. in 
height but weighing only 22.5 k. was put upon a diet of C.60:
P.40: F.50 the calorie value of which is 710 G. 3 days later 
the diet was increased to C.60: P.45: F.lOO where it remained 
constant. This represents the calorie requirements of a lad
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not of his present weight,but of a lightly built boy of the 
same height. The bulk of the carbohydrate was divided between 
the morning and evening meals, and insulin commenced in a dose 
of 5 units half an hour before one of these meals. The dose 
was then increased by 5 units before each meal until the urine 
became sugar-free, when no further increase was made. Chart 
S. illustrates the course of a case treated on these lines.
Group (c) Patients showing severe acidosis.
This group consisted of 3 cases. The first essential 
in these cases was to eliminate the acidosis, and to this 
end insulin was given in large doses together with a diet 
containing a certain amount of carbohydrate. The largest 
dosage of insulin required in these cases (Case P.12: last 
admission) was 60 units in 24 hours, but in the other 2 cases 
10 and 15 units respectively in 24 hours was sufficient. Again 
the insulin was rapidly advanced. All 3 cases were placed 
upon diets rich in carbohydrate, and with a low fat content. 
Subsequently,in less 'acid' cases^various diets were experimented 
with but a modification of the old van Moorden oatmeal diet 
appeared to be the most efficacious for the purpose. This diet 
was really that of van IToorden without eggs or butter, and has 
been described in the "Allen" Section under "Acidosis". Opinion 
is divided as regards the wisdom of giving sugar in these cases, 
and, as Maclean has pointed out, the blood sugar is invariably 
so high that further carbohydrate seems contra-indicated, but
25
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Joslin and others consider that the carbohydrate aaists the 
action of insulin,in the metabolism of fat, and my experience 
confirms this view. Abundance of fluid is essential, and, if 
the gruel could not be tolerated as occasionally happened, water, 
tea, coffee and milk were given in its stead. If nothing could 
be taken by mouth enemata or subcutaneous and intravenous salines 
would have been employed; but this was never necessary in any of 
the cases.
It will readily be understood that when employing such 
large doses of insulin frequent blood-sugar observations were 
necessary, although, as with smaller doses, frequent testing of 
samples of urine formed a very reliable guide to progress. But 
the fall in blood-sugar level may be very rapid, and, as the 
life of the patient may depend upon adequate dosage, caution can 
hardly be advocated. Thus although in these cases particularly 
are blood tests essential, none the less insulin should, never 
be withheld merely because they cannot be performed.
Chart U. illustrates the treatment of an "acid" case.
On admission the blood sugar was 0.255/ and the urine contained 
much sugar (220 gms.. in the first 24 hours) and acetone 
The patient received 10 units of insulin on the evening of 
admission with 60 gms. of carbohydrate. During the following 
24 hours he had 30 units with a diet rich in carbohydrate, the 
acetone being somewhat less marked in the urine and oatmeal 
consequently considered unnecessary. increasing insulin to
a maximum of 50 units and decreasing carbohydrate the urine was
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brought acetone-free in 10 days. Thereafter adjustment of 
insulin to dietary requirements followed the usual methods.
It is convenient to state here briefly what I regarded 
as an "acid" case requiring immediate insulin treatment, and 
how I differentiated this from one less urgent which might 
safely be treated by starvation. In the "Allen" section I have 
detailed the various points to note,odour of acetone in the 
breath, presence of acetone and diacetic acid in the urine in 
amount, low alveolar COg and raised ammonic -nitrogen ratio - 
To this I added the Van Slyke method of estimating the blood 
bicarbonate. This method is extremely ingenious and is 
performed without difficulty. A sufficient degree of skill cam 
readily be attained for reasonably accurate observations. On 
the whole I did not find it very helpful, although, when taken 
in conjunction with the other observations it strengthened the 
picture. Speaking generally, as in the days of "Allen* treat­
ment , I found it much wiser to treat any doubtful patient as 
serious and to commence insulin administration at once. €f 
course, with insulin in reserve there is not the same risk 
attached to injudicious treatment as during the "Allen* period, 
but the Insulin could be used as a temporary expedient tc :ie^r 
the acidosis and could be discontinued later if oirennstanoes 
allowed. There was thus no contra-indication to its nse, and 
further experience has gone to sho# that this is sound proothoe 
(see "hew Cases*.^
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R E S U L T S  O h T R S A T  .
While the results of treatment in the "Pedigree* diabetics 
will be considered later together with the results in the "Mew" 
Cases, there are one or two points which they alone illustrate.
All the patients in this group (save the anomalous case 
P.10) were cases of severe diabetes, and many had shown but a 
poor response to "Allen" treatment. 7 of these had suffered 
from more or less severe relapses since their first admission 
to hospital, and they had been readmitted on one or tv/o occasions 
for further treatment. All had shown glycosuria in amount when 
readmitted, and several had shown evidence of marked acidosis. 
Speaking generally the trend had been downhill. Case P.2. 
is typical of the group, and will serve as an example.
Hospital admissions : May,
1920. 1921. 1922. 1923. 1925.
29.5k. 29.5k. 24.4k. 24.4k. 43k.
40gms. 138gms. 6 4 gms. 252gms. Free.




This table illustrates the condition of the patient on 
admission on 4 occasions. On the fourth occasion he was admitted 
for insulin treatment. Although he was a growing boy the weight 
had fallen 5 kilos in 3 years; indeed he was literally skin and 
bone. In two years, with insulin, he has practically doubled 
his weight. After dismissal in 1923 the patient did not. require 
to be readmitted, and the observations in Mry 1925 were made
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when he came up to report. Indeed, from the introduction of 
insulin in Earch 1923 until December 1924, no patient required 
to he readmitted for treatment save two, one (Case P.6.) who 
developed a carbuncle, and one (Case P.12) who died of Broncho­
pneumonia. Thus under insulin relapses have been infrequent, 
and hospital treatment was seldom necessary even in the most 
severe cases. The contrast with the "Allen" period is worthy 
of note.
The effect on Carbohydrate Tolerance v/as striking in 13
"Pedigree" cases (omitting case P.IO)
Gain. Doss. Unchanged.
Maie 5 2 1
Female 4 1 -
The gain in carbohydrate tolerance v/as fairly constant. 
One case gained 105 gms. The average gain was 41 gms. The 
unchanged case was one complicated by a carbuncle. The three 
’loss* cases showed respectively a drop of 40, 20 and 70 gms. 
All 3 had carried on without proper supervision for about 2 
years, and their tolerance was so reduced in consequence that 
even with insulin it could not be raised to its earlier level. 
(Cases P.3: P.4: P.9.)
It might be expected that in these "Pedigree Cases" the 
beneficial results of insulin treatment would be most striking. 
So far as immediate results are concerned this is true only in 
the very ’acid’ or very emaciated cases, and particularly as in 
case P.2., where the patient was 'in extremis’. In such cases
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the results are almost dramatic in their sudden appearance.
In almost every case, too,acetone and sugar are rapidly cleared 
from the urine, with consequent disappearance of many symptoms 
and much increased comfort to the patient. But such changes 
as increasing weight and returning vigour do not manifest 
themselves until later. To these points I shall refer in 
considering the results of insulin treatment in all cases in a 
later section.
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S E L E G T I Q D  O F  G A S E S  F O R  T R E A T  M E  liT.
With regard to patients admitted for the first time with 
complaint of glycosuria, the point of primary importance was to 
determine the nature of this symptom. The method adopted for 
this purpose has been fully explained in Section II of this 
paper, and requires no elaboration here. It will, however, be 
quite clear from what has been said concerning the power which 
insulin possesses of reducing the level of sugar in the blood 
that **renal" and "lag" cases were not only quite unsuitable 
for insulin treatment, but would be exposed to considerable 
risks by such treatment. Fortunately these patients rarely 
complained of typical diabetic symptoms, save, perhaps some 
loss of weight, and thus there is little likelihood of their 
being regarded as diabetic,even when blood sugar estimations 
cannot be made. In the cases under discussion here blood-sugar 
observations were invariably taken, and the true nature of each 
case was determined: but a simple test carried out on case Po 
I#.46 and illustrated in chart W. demonstrates how, without 
blood-sugar tests, a diagnosis of a non-diabetic glycosuria 
may be indicated. In this case the carbohydrate intake varied 
between 45gms. and 160gms. in the 24 hours. The urinary sugar 
output varied very little, and did not change in perfect 
correspondence with the ingestion of carbohydrate as almost 
always occurs in the diabetic. It is not suggested that this 
method is in any way conclusive, but, where such a conditioi is
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found, insulin should never he administered.
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IT E W C A S E S .
During the period March 1923 to Dec. 1924 there were
admitted for treatment 81 cases. Tahle II shows the age m
sex incidence , and mortality among these cases.
Tahle II.
Age. Male. De at hs. Female. Deaths.
1 - 9 2 - 1 -
10 - 19 5 1 2 1
20 - 29 4 - 5 -
30 - 39 9 - 5 1
40 - 49 9 - 6 1
50 - 59 9 - 11 -
60 - 69 7 2 5 1
7 0 - 7 9 - - 1 -
45 5 56 4
81 cases,of whom 7 were dead before Jan. 1st, 1925 .
"Pedigree Cases" 14
‘]}îew Cases' = 67
Insulin at once - 18
" later - 22
Eo insulin - 27
The treatment of cases admitted for the first time 
varied a little, hut certain general principles were followed'
3 2 .
In every case,save where acidosis or emaciation caused the 
immediate use of insulin, treatment commenced on the older 
dietetic lines described in the "Allen" Section. Every effort 
was made to avoid the use of insulin. In his more recent
31writings Joslin states that he now very rarely starves a patient. 
Personally I think this is a mistake. The disciplinary 
training which a patient receives at such a time is invaluable, 
and experience has shown that it is in patients who have been 
under such training that the best results with insulin are 
achieved should its use later become necessary. Again insulin 
administration is troublesome. It demands unremitting care 
and attention to,detail. A fair standard of intelligence is 
required for its safe administration over long periods. Food­
stuffs have to be as carefully weighed as under the older "Allen" 
method; and very frequently the additional food allowance is 
no fair compensation for the trouble involved. Moreover, 
patients on insulin may go very far wrong before the necessity 
for a careful scrutiny of their mode of life becomes apparait.
The power which insulin possesses of keeping acidosis in check 
while glycosuria may become considerable and weight is lost 
deprives such patients of many timely warnings - sweet odour of 
the breath, sweet taste in the mouth, drowsiness, &c. It may 
be argued that urinary sugar tests and records of weights will 
prevent this, but the vast majority of patients grow careless 
as time goes on and very generally these precautions are over-
31. V,
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looked. Thus where possible insulin is to be avoided. Where 
the patient could reach an adequate or equilibrium diet for the 
work which he has to perform it v/as invariably withheld, and 
very rarely did any urge its use when its disadvantages had been 
properly explained. Many, of course, experienced acute 
disappointment. The newspaper campaign had led them to believe 
that a simple and speedy cure had been discovered, and their 
chagrin upon learning the true facts of the case v/as very great,
and had a most depressing effect upon them.
The total number of "new" patients admitted for treatment 
v/as 67. The significance of the glycosuria in these cases varied 
as follows
M. F.
"Renal" Glycosuria 1 2
"Lag" 2
Diabetic, without symptoms
of diabetes. 4 4
Diabetic, with symptoms 30 24
The 3 Renal and 2 Lag cases (Cases In.29: 41; 47: 15; 33)
were all confirmed by one or more Glucose Tests, and were
dismissed from hospital with very little restriction upon their 
diets. Of the 8 diabetic patients without symptoms the 4 mm 
suffered respectively from Acute Phthisis, Chronic Interstitial 
Nephritis, Syphilis, and Tabes Dorsalis, ( Gases In. 26: 25; 31: 
4). The 4 women were cases of Cystitis, Cystitis with Rheumatoid 
Arthritis, Rheumatoid Arthritis, Senility, (Cases In. 41; 49: 56: 
40). All were confirmed by Glucose test or by blood sugar 
estimations, and all were treated as under the "Allen" regime, 
by a moderate restriction in diet, due consideration being given
34.
to its suitability 
in the various ailments.
54 Patients suffered from diabetes with symptoms. 36 
of these commenced treatment on the usual dietetic lines. The 
remainder, 18 in number, required insulin on admission.
Of the cases which received insulin on admission 13 were 
so treated on account of acidosis. In 4 of these ai oatmeal 
dietary was also considered necessary; in 10 a diet rich in 
carbohydrate was given. 4 cases were so emaciated that treatment 
commenced with insulin and a full diet. The treatment in these 
2 groups was identical with that described for similar cases in 
the "Pedigree" series. The eighteenth patient was an old man 
with gangrene of the toes who was neither emaciated nor showing 
evidence of acidosis. The insulin was given in this case in the 
hope of checking the spread of the gangrene and expediting the 
healing of the toes.
14 cases received no insulin treatment. One of these 
patients left hospital irregularly before the severity of his 
condition could be determined. The remaining 13 progressed very 
satisfactorily on diet alone, and thus insulin was unnecessary.
In the patients who were found to require insulin to allow 
of diets adequate to their requirements,the majority were treated 
as described under the "Insulin Later" group in t^e "Pedigree" 
series; i.e. the diet was advanced as far as possible without 
insulin, and then insulin administration followed the gradually 
increasing diet until the requisite diet and dose were reached.
A few patients were treated in one of two recognised methods
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(2 by method (1): 3 by method (2)).
QO,21,6a.The first method was that advocated especially by Graham 
in which a minimum of extra carbohydrate and of insulin were 
given, every advance being cautiously made and particular attention 
being paid to a normal pre-breakfast blood-sugar reading. Undoubted­
ly this was a most satisfactory method of treatment and an endeavour 
was made to treat the early cases and the younger patients on these 
lines. Fortunately the blood and urinary sugars are more readily 
controlled in such cases and thus they were particularly suit ed to 
it. This method, however, demanded a rather long residence in 
hospital for which most patients could not afford the time.
The second method was one which Maclean recommended, and 
was similar to that described under "Emaciated" Cases in the 
"Pedigree" series. In this a calculated adequate diet for the 
patient was selected, and he commenced with this diet as soon as 
it was decided that insulin was necessary. Insulin was now 
administered in gradually increasing doses until the urine w a s  
brought sugar-free,and the blood-sugar constantly within normal 
limits. For the long-standing case and for the elderly this v/as 
the method of choice; but for the average hospital case it was 
considered to be more satisfactory to adopt the method which I 
have described above. The cases which follow give numerous 
illustrations of the success of this method.
Insulin v/as occasionally employed to expedite treatment 
in certain cases. A stout young woman (Case ïTo. In.45) was
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admitted with much sugar and acetone in the urine. She 
would probably have progressed quite satisfactorily on diet 
alone, but much difficulty was experienced in eliminating 
sugar and acetone from the urine, and it was imperative 
that her stay in hospital be short owing to home circumstances. 
Small doses of insulin were given and continued for a week. 
Acetonuria and glycosuria quickly disappeared, when insulin 
was stopped and subsequent treatment proceeded on the usual 
dietetic lines.
Recently this procedure has been employed more 
often, but itshould be used only where, as in hospital, the 
patient is under careful observation, and where progress can 
be checked by blood sugar estimations.
Such then were the lines upon which diabetic patients 
were treated betv/een March 1923, and December 1924. Some 
further points now fall to be considered in greater detail.
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D O S E  O F  I N S U L I N .
The dose of insulin varied very greatly. Apart from 
the cases which died the highest dosage given in any case 
was 85 units in the 24 hours. The average maximum dose was 
33.5 units: while the average dismissal dose was 21.2 units, 
the amounts varying from 55 units in 2 cases to 0 units in 
8 cases. In all cases where insulin had to be carried on 
after discharge diet was so arranged as to allow of,at mpst^ 
a morning and evening injection. The objections to a mid-day 
dose in the case of men at work in offices and at trades 
are obvious. It has even been found more expedient, in 
elderly patients at any rate, to permit a slight glycosuria 
rather than to insist upon a more frequent dosage. Some 
patients tend to lose heart and to abandon treatment in 
despair when too many injections are demanded of them. Many 
of the older patients were made comfortable and able to 
carry on merely by keeping their sugar excretion in check 
with insulin. Several examples of this procedure are given 
among the "Insulin Cases" below, e.g. Cases In. S ; C.
In younger people and in early cases, however, such a slate 
of matters should never be permitted. It is of primary 
importance that such patients remain sugar-free throughout 
the entire day.
Recently I have introduced a system of increased dosage 
in certain cases. Not infrequently patients are found to
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show sugar in the urine in the afternoon although free from 
glycosuria throughout the remainder of the 24 hours. A 
third dose at mid-day keeps the urine constantly sugar-free.
In these cases I advocate the use of three doses on Saturday 
and Sunday, when the third dose can conveniently he given 
at home. The results have been very satisfactory since 
not only is the patient free from glycosuria on these d^s, 
but the effect is prolonged into the following week, and 
generally there is no return of glycosuria until late in 
the week - say Thursday or Friday.
Mention might be made here of another method which I 
have tried, and which was suggested to me by Murray Lyon of 
Edinburgh. A patient on a fixed diet and fixed insulin dosage 
is starved every Sunday, but the insulin dosage remains 
unaltered upon that day. The result is, of course, to lower 
the blood-sugar level very markedly, and so to place the 
patient very favourably for the following week’s diet. 
Hypoglycaemic reactions, however, are apt to occur upon the 
starve day, and, having experienced two such happenings, i 
gave up this method.
The dose of insulin in every case should be the 
minimum dose required to keep the patient’s urine sugar-free 
on an equilibrium diet. If it is considered wise to increase 
the patient’s weight then the dose should be increased to 
permit of a more generous diet; but when the increase in 
weight has been brought about then diet and insulin dosage
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should he at the minimum to maintain this weight. As under 
the "Allen" regime overfeeding should be strongly discouraged, 
s.nd under no circumstances, save perhaps occasionally in 
elderly patients, should increased insulin be given to make it
31possible. As Joslin quaintly expresses it,"the patient(on large 
doses) is walking on longer insulin stilts, and his equilibrium 
is therefore correspondingly endangered". Again, with small 
doses there is less induration at the sites of injection, an 
important matter where insulin has become, as far as one can 
see, a permanent routine. With small doses, too, there is 
always the feeling that something is held in reserve should time 
prove that larger doses will become necessary. So far 
anxiety on this score has proved without foundation, no case 
now alive in the 47 (54 treated: 7 dead) quoted here requiring 
to-day a larger dose than on.dismissal from hospital so far 
as I have been able to discover. Indeed, several patients 
have been compelled to reduce the dose, especially when 
engaged on harder manual work, or when taking much exercise. 
Nevertheless the knowledge that a considerable increase could 
be made is very comforting to both patient and physician.
Geyelin has stated that there is "no evidence that the 
degree of carbohydrate tolerance which any case of diabetes can 
achieve with insulin is limited by anything except the amount
31
of insulin which can be given". Personally I feel satisfied, 
although it is rather difficult to prove, that there is an 
optimum dose in the case of each patient. In case In. (l),
4 0 .
for example, the dose of insulin at one period varied from 
55 to 85 units on a constant diet with little change in blood- 
sugar readings or in sugar excretion. In a few other cases in 
which big doses have been required a similar result has been 
noted. These were, however, all earlier cases where the 
standardisation of the product was not so reliable as to-day, 
and this factor may explain these differences. Latterly I 
have not given such large doses as those recorded above, 
preferring rather to persist with a smaller dose until 
glycosuria was abolished, thus I have not had the opportunity 
of repeating these observations. None the less they seem to me 
to suggest at least that there is an optimum dose in each case, 
and that insulin,beyond a certain limit in each case,loses in 
great measure its ej0S.cacy.
4 1 .
T I M E  O F  I N J E C T I O N .
Originally the injection of insulin was given 
half an hour before the meal it was intended to 
"protect". This was the optimum time recommended by 
Banting in 1923, and for many cases it is the most . 
suitable interval. Some, however, appear to do 
better when the interval is prolonged. In one case 
it was found by experiment that 90 minutes was the 
most successful interval; in two others it was one 
hour. It is my practice to commence with a half 
hourly interval and subsequently to experiment with 
several variations in case a more suitable time may 
be found. The average interval between insulin and 
meal in the cases here recorded was 34 minutes.
R B S T T I T S  O F  I g S ü l l H  
T E E A T H B H T.
1.
R E S U L T S  O F  I N S U L I N 
T R E A T M E N T .
7 Cases died during the period March, 1923, to Deer. 
1924, 2 male and 5 female.
impatients died at home, 1 male and 2 female. The 
man and one woman suffered from arterio-sclerosis and 
gangrene of the toes in hospital, and had been little 
benefitted by their residence. They died shortly after 
returning home. The cause of death in the second^voman is 
uncertain, but was probably coma.
Of the patients who died in hospital the man v/as known 
to have had diabetes for 2 years, and on a previous occasion 
coma had seemed imminent, but had been averted. He had been 
in bed for 2 weeks before admission and had become very ill 
the previous day. On admission he was collapsed and cold.
The pulse was rapid and poor in quality. The respirations 
were frequent and sighing in character. The breath smelt 
strongly of acetone, and he was very drowsy. The blood- 
sugar was 0.265^; the urine contained sugar, acetone ++, 
and a heavy cloud of albumen. There was a marked lipaemia . 
Under stimulation and with insulin, 45 units, the pulse 
improved, he became more intelligent, and the drowsiness 
practically disappeared; but the pulse gradually failed and 
he died 12 hours after admission from cardiac failure. (Case 
In. 14.)
•2.
1 woman who had previously been treated in ho spit al 
and who was carrying on with insulin outside, was admitted 
with broncho-pneumonia. The urine contained 2.7^ sugar, and 
acetone +. The blood-sugar was 0.40^2 There was no 
suggestion of drowsiness, and the respirations were rapid 
and shallow. Under insulin, 90 units, the acetonuria 
practically disappeared in 48 hours, but she died of cardiac 
failure, mentally clear to the end. (Case P.12)
The second female v/â a girl who suffered from diabetes 
of a moderately severe type, together with an extensive 
tuberculous lesion of the right lung. Treatment of the
diabetes with insulin was very satisfactory, but she had
ss
several severe, attacks of Haemoptysis v/hile in hospital. On 
dismissal she was transferred to a sanatorium, where she 
died shortly afterwards. (Case P.14).
In reviewing the general results of treatment the 
"Pedigree" and "New" groups may be considered together; but 
it must be remembered that the severity of the condition 
varied in the "New" goup of cases, although the majority 
were of a severe type. Of the total cases 54 treated with 
insulin 5 died in hospital; the remaining 51 without 
exception showed some improvement under insulin. Thirst 
and polyuria disappeared rapidly in all cases. Pruritis 
was rarely troublesome. The change in the mental outlook 
was often very striking, and an appearance of general well­
being replaced the dejected air of the chronic and hopeless
invalid. Frequently even while in hospital the eyesight 
improved to some extent. One case of toxic amblyopia 
benefitted very greatly by insulin treatment. (Case In. 7) 
This patient was sent to me by an Ccculist suffering from 
toxic amblyopia, due either to tobacco or to diabetes. His 
sight was so impaired that he was unable to read the largest 
of print even with lenses. After 6 weeks on insulin he was 
able to read the newspaper with suitable glasses. As he 
confessed to having continued to smoke 7 ounces of tobacco 
per week throughout the improvement would seem undoubtedly 
to have been* due to insulin.
In 2 cases (Cases P.5. and In. 2) the knee jerks 
were absent on admission, but returned after a period of 
insulin treatment. A gradually increasing excitability in 
this reflex as treatment proceeded was a fairly common • 
finding.
The effect of treatment upon weight was rather 
surprising:-
The weights in both groups varied as follows :-
Gain. Doss. Unchanged.
Male. 13 11 10
Female 7 6 7
From these figures it is clear that in the majority
of cases the weight either remained unchanged or fell while 
under treatment in hospital. The significance of this point
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is recognised when it is remembered, that the great majority 
commenced treatment on starvation diets. The greatest loss 
of weight was 4 kilos, and the average loss 1.9 kilos. The 
greatest gain was 10 kilos , occurring in an emaciated patient 
admitted with a carbuncle on the shoulder. (Case P.6.) The 
average gain was 2.7 kilos. A gain in weight was more 
frequent among the younger patients. In 6 patients below 
the age of 20 a gain in weight was recorded in 5. The 
sixth suffered from pulmonary tuberculosis.
A "follow-up" of these cases, however, has revealed 
a much more satisfactory result. In all who have carried 
out treatment conscientiously a gain in weight has been 
invariable. 2 women, one a clerkess, the other a mill-worker, 
(Cases In. 40 and In. 49) gained 5.5 kilos and 8 kilos 
respectively in the 3 months following dismissal. A boy,
(Case P.2.) who gained 5 kilos while in hospital, gained an 
additional 9 kilos in 6 months. He had been in regular 
employment as a clerk. Case In. 2 has gained 6.5 kilos ;
Case In. 13. 4.5 kilos: and many examples of similar results 
could be quoted. Unfortunately all trace has been lost of 
some of the infirmary cases, but in 27 patients who have 
reported recently there has been an average gain in weight of 
2.2 kilos.
The effect of insulin upon carbohydrate tolerance has 
already been discussed. Only very occasionally has an 
attempt been made to increase the carbohydrate tolerance
5o
after dismissal. Uhere improvement has occurred insulin has 
been reduced either in amount or in the number of injections 
required. In 2 cases where such an inprovement in tolerance 
has occurred the patients have regarded the reduction of 
insulin as the greater boon. So far as my experience goes 
an appreciable gain in carbohydrate tolerance after 
prolonged insulin treatment is rare, even among the early 
cases or younger patients. Certainly the carbohydrate 
tolerance has never been raised to a level which could 
' subsequently be maintained without insulin. Case P.6. is 
instructive in this respect.
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In July 1923 I reported upon this case. Under insulin 
his carbohydrate tolerance had been considerably increased, 
and, when later the insulin was gradually withdrawn, the 
patient remained free from glycosuria on the increased 
carbohydrate. Four months later this man was readmitted 
suffering from, a carbuncle on the back. The urine contained 
much sugar and acetone ++++. On this occasion he left 
hospital with his carbohydrate allowance unchanged from the 
previous dismissal; but now he required 35 units of insulin 
per day to keep the urine sugar-free.
The comparatively poor results as regards increased 
carbohydrate tolerance seem to me to be explained very largely 
by the susceptibility of the diabetic to intercurrent 
infections, often slight in their nature. Thus a chill, a 
gumboil, a tonsillitis, - any one of these may interrupt 
progress and may even cause a reduction in carbohydrate
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tolerance/^ One case, a man of 34 (not included in this 
series as the records are incomplete) v/as treated by diet 
alone, and the carbohydrate level reached 90 gms. per day. 
This amount remained unchanged for 8 months, during which 
time the urine remained sugar-free and his weight stationary. 
In March 1924 he contracted influenza, and he was ill for 
3 weeks. Sugar appeared in the urine in amount,and the 
patient subsequently required 16 units of insulin per day 
to prevent glycosuria on 70 gms. of carbohydrate.
Few patients escape entirely from some such rather 
trivial infection, and, with such a result as in this case 
before us,we can hardly wonder if in general the carbohydrate 
tolerance does not improve.
7.
A C I D O S I S
Speaking generally in the cases admitted 
with severe acidosis where death was averted, the 
condition gave rise to little anxiety after the 
first 48 hours. Indeed the rapidity with which 
acetone disappeared from the breath and from the 
urine when insulin was administered was most 
striking. In one case acetonuria persisted for
18 days, (Case In. 1) but this was quite
\Lexceptional. Occasionally patients returning to 
report showed considerable acidosis, but errors 
in insulin dosage or in diet were always found to 
account for this condition; and, once these were 
corrected, acetonuria rapidly disappeared.
S B  P S  X S
1 .
S E P S I S .
It had always been recognised that any infection 
exercised a very detrimental effect upon the diabetic patient, 
and that the presence of a septic focus was especially 
disturbing. Even under "Allen" treatment the effect was very 
marked, as Case P.l Chart 5 well illustrates. It was 
confidently anticipated that insulin would very greatly lessen 
the gravity of this complication. The following 4 cases 
demonstrate its effect upon 2 patients on "Allen" treatment - 
a carbuncle in each case; upon two patients on insulin 
treatment - a purulent otitis media and an onychia: upon a 
case of glycosuria, subsequently proved to be a "Lag" in type, 
and suffering from an appendix abscess. The "Allen" cases %
(1) Case P.6. Chart No. 3. This patient had been under 
treatment 6 months before and had been discharged without 
insulin. He was readmitted with a very large carbuncle on 
the left shoulder which had been incised immediately before 
admission. He had lost 4 kilos since his previous dismissal, 
and now looked very thin and ill. The urine contained much 
sugar, and acetone 4- + +. With large doses of insulin and an 
adequate diet healing proceeded very satisfactorily, and 
undoubtedly, more rapidly than under the old routine. While 
in hospital on this occasion patient gained 10 kilos.
Case In. 15. This patient was also a diabetic of some years' 
standing who was being treated on modified "Allen" lines
2.
He was admitted to a ’Horae' suffering from a carbuncle on the 
right cheek. He looked thin and ill, and the urine contai ned 
sugar and acetone in amount. With 35 units of insulin, spread 
.over 3 days, healing, took place with remarkable rapidity; and 
thereafter insulin v/as dropped and patient was treated on the 
usual dietetic lines. ’
Insulin Cases :
(5) Case P.l. Chart 4 . This patient, a diabetic of 
long-standing, had been on.insulin treatment for three months, 
but he had been gradually losing flesh, apparently owing to a 
chronic purulent otitis media. This condition suddenly ’flared 
up”, and patient v/as admitted very ill, with very marked 
glycosuria, and with acetonuria ++. Before admission he had 
taken 100 gms. carbohydrate per day with 30 units of insulin. 
With increased feeding and insulin the ear condition improved 
steadily, and ultimately dried up completely in 4 weeks. While 
discharge from the ear was present the carbohydrate tolerai ce 
was much reduced, but subsequently it returned to its former 
level with the same dose of insulin - 30 units. He gained 2.5 
kilos while in hospital.
In striking contrast to this result was the experience 
of the same patient before insulin was available. He was 
admitted in Hovember, 1922, with a severe sepsis of the left 
hand, the result of striking his thumb with a hammer while at
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work. With difficulty the hand was saved, and 2 months later 
healing was not complete. During this time the glycosuria could 
not he controlled by diet, and his general condition greatly 
deteriorated.
(Chart 3 is unsatisfactory towards its termination 
owing to some unsuccessful experiments in this patient to 
administer insulin by mouth along with glucose.)
(4) Case In. 50; This patient was under treatment 
with insulin, but difficulty was experienced in keeping the urine 
sugar-free, although sugar was never present in amount. Six 
weeks after admission when progress appeared to be more 
satisfactory^ patient developed an onychia. At once glycosuria 
became more marked, and, with a slightly decreased diet, insulin 
had to be advanced 15 units (from 20 to 35) to reduce the 
urinary sugar to a trace. The onychia heled rapidly and 
satisfactorily.
”Lag” Case:
(5) Case In. 55: This patient had been operated upon 2 days
previously for an appendix abscess. Sugar and acetone were later 
discovered in the urine. Small doses of insulin were cautiously 
administered for 8 days with disappearance of acetone from the 
urine, and considerable improvement in the patient’s general 
condition. Healing of the abscess was slow, but the surgeon was 
quite definite in his opinion that its progress was accelerated 
by the insulin treatment.
Two months later a Glucose Test on this patient shaved
4.
him to he a ’Lag” case.
The effect of other infections is well seen in the case 
which I quote under "Results” , page or- a patient who 
developed an influenza and who required insulin as a reault of 
his reduced carbohydrate tolerance.
Prom this small series of cases it seems clear that 
infections generally, and septic infections in particular, are 
not to-day to be so greatly feared as in the days before 
insulin was obtainable, nevertheless,even when the patient is 
under treatment with insulin^they exercise a profound effect 
upon him, and he should be advised to take every precaution 
to avoid such complications whenever possible.
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H Y P Q G L Y G A E k l A .
If too large a dose of insulin be administered to any 
patient he experiences a train of symptoms known as a 
"hypoglycaemic reaction". The level to which the blood-sugar 
must be reduced in order to bring about this reaction varies 
in each individual, but generally it is in the neighbourhood 
of 0.05^ Patients whose blood-sugar is high may experience 
the same symptoms when any marked reduction takes place, even 
although the level .of blood-sugar may not have fallen below 
0.10^ (Leyton). The symptoms complained of are hunger, a 
feeling of apprehension, shakiness, sweating, constriction 
in the throat, and tightness in the chest. If nothing is 
done to alleviate the condition delirium and convulsions may 
follow, and, as recorded in one case, death. In my series 
of cases I have never.met with a severe reaction, nor have 1 
seen one elsewhere. Pour of the earlier cases (in. 1: In.2: 
p.2; P.5) experienced slight reactions, each complaining of 
marked hunger, "nervousness", sweating, and palpitaticn , but 
in each case prompt measures were taken, and the symptoms 
passed off in 3-5 minutes. In each case a cup of hot un­
sweetened tea with 10 gms. of white bread were all that was 
required. Glucose, either by mouth, by rectum, or 
intravenously has never been necessary, nor has adrenalin 
been used. In 2 cases the attack occurred at night, the 
patient wakening up about 1 a.m. acutely uncomfortable; but
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generally it occurred after the larger morning dose and 
immediately before the one o’clock meal. As I have stated 
above the smaller dose was always given in the evening, and, 
where insulin was being advanced more rapidly than usual, a 
small carbohydrate meal was given last thing at night. The 
important point, however, in seeking to avoid the discomfort 
or danger of hypoglycaemia is to advance the insulin slowly, 
controlling each addition to the dose by urinary tests/with 
blood-sugar tests whenever possible.
There is always the possibility that a patient on 
insulin - not necessarily during the stage of investigation, 
but at any subsequent injection - may receive his dose of 
insulin, and later find himself unable to eat the meal which 
should follow. In such a case patients are advised to eat 
the carbohydrate portion of the meal if possible, but, if 
this cannot be taken, then a corresponding amount of bread 
and milk or even of sugar (in grammes of carbohydrate) should 
be substituted. Very rarely has trouble of this nature been 
experienced, but it is always wise to give such instructions 
in case of need.
All patients are ordered to carry sugar in "lump" 
form with them, and to have sugar beside them at night. up 
to the present, as I have said, no patient has had to have
recourse to this sugar so far as I know.
s6Poulton has advocated that each patient should be made 
to experience a slight hypoglycaemic reaction before the stage
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of investigation is complete, since, once the character of 
the symptoms is known, that patient has never any difficulty 
in recognising their onset again. Recently I have adopted 
this procedure more generally, but I am not convinced that it 
IbJb. wise one. These patients tend very often to be unduly 
apprehensive, and to consume extra carbohydrate without 
reasonable provocation; but, as in many other forms of treat­
ment, it is sound practice in the right type of case. On 
the whole,nervous patients are better not to be treated in 
this manner.
In 2 patients a reaction occurred at night, and the 
patient wakened up with the characteristic symptoms. This 
was a reassuring occurrence since there had always been a 
little anxiety lest the attack should occur at night, when 
the patient might pass from sleep into a convulsion or into 
coma without being able to give warning of his condition.
With this fear assuaged it would seem that the dangers attached 
to hypoglycaemia have been much too strongly represented. It 
is not denied that serious and alarming symptoms may oc cur
31as in cases recorded by Ileakins, Cammidge, Graham, Joslin, 
and many others. But these cases were all confined to the 
earlier days of insulin, and, since perhaps efen greater care 
in its administration was being taken at that time, one 
cannot but wonder if the less perfect methods of manufacturing 
and standardising the drug at that time may not be held 
to account for them. ?rom personal communications with
various workers I am satisfied that to-day hypoglycaemic 
reactions are less common^and less severe in type when they 
do occur. I wish to quote at some length 2 cases recently 
admitted to hospital in support of this latter contention.
Case I (Case P.8: a subsequent admission)
J.D. age 8, was dismissed from hospital on 26/7/24 
very well. He was regularly at school until March 1925 
when he began to "take fits". According to his mother’s 
statement each fit occurred about 4 hours after the morning 
dose of insulin. It commenced with a twitching of the limbs 
and face, and the eyes "turned in". Thereafter the boy 
fell to the ground unconscious. The twitchings became 
general and more marked, and lasted for about one minute.
The boy seemed to pass then into a natural sleep from vhich 
he wakened rather dazed, but otherwise apparently normal.
He had four such attacks in all. It was then discovered that 
a larger dose of insulin than usual had been given on these 
four days (owing to a change in syringe)used for injection] 
and the fits were put down to hypoglycaemia. About one month 
later he had another fit, but this time it seemed improbable 
that it was hypoglycaemic in origin. On 11/4/25 he had a 
severe convulsion at 5 p.m. (9 hours after the morning dose 
of insulin). The twitching affected the face, left arm, 
and left leg. Upon wakening from the sleep which as usual 
followed he was found to be paralysed in the left arm m  d
leg. He complained of headache, and was observed to rub 
the right side of his head frequently. On 13/4/25 patient 
was admitted to hospital, he was looking and feeling very 
well. ITothing abnormal could be found on physical 
examination. The urine contained sugar 10 gms; no acetone.
Patient received G.60: P.45: P.100 with insulin 
pushed to 45 units in order to provoke a hypoglycaemic 
reaction. Hone occurred, however, and on 6/5/25 the insulin 
was reduced to 30 units. On 8/5/25 patient seemed rather 
drowsy in the morning, but it did not appear to Sister 
to be abnormal,and he received his morning insulin injection 
(15 units) as usual. He took a good breakfast, and 
appeared to sleep most of the forenoon. At 1.45 p.m. he 
was found to be very drowsy indeed and to have passed 
urine in bed. He lay upon his back, breathing heavily, with 
saliva trickling from his mouth. He could not be roused.
All reflexes were present, but rather sluggish, and there 
was no evidence of paralysis of limbs. He v/as, however, 
unable to swallow. As hypoglycaemia was suspected pati ent 
was given 50 gms. glucose by rectum at 2.15 . At 2.30 p.m. 
he suddenly called out, and this cry was followed at once 
by a generalised convulsion. The face became very cyanosed 
and the tongue was bitten. The convulsion lasted about 1 
minute. The body then became completely rigid, and this 
state persisted for 2 minutes. With relaxation consciousness 
returned to some extent. Babinski's sign was positive on
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both, sides. Patient slept for about half an hour and on 
waking up he appeared completely normal. The pitxvxtïxT 
reflexes were both flexaT* Save for slight frontal headache 
he made no complaint. A blood sugar estimation at 4.30 p.m. 
gave a reading of 0.06%,
There were no further attacks during his residence.
Case 2; (Case P.2; subsequent admissions). T.D., aged 17, 
was admitted to hospital on 7/5/25. He had been very well 
until the evening of 3/5/25 when he walked out of the house 
in a state of partial undress and was brought home by a 
neighbour. He appeared very dazed, and did not answer 
questions. In bed that night he passed urine. IText morning 
he remembered nothing of what had happened. He complained 
only of headache and went to work as usual. That day (4/5/25) 
he had three attacks of left-sided twitching, the first 
occurring just before his one o’clock meal and the others 
in the afternoon. He fell to the ground in each, but did not 
lose consciousness. On 5/5/25 he was well all day. late 
in the evening he took a fit in which he threw himself about, 
cried out, frothed at the mouth, and passed urine involuntarily 
After an hour’s interval he took another. Thereafter he slept 
quietly, but there was incontinence of urine through the night. 
On 6/5/25 he was very well. Each day he had had insulin 
15+10 units, and he had eaten his usual diet at the meals 
taken at home. He v/as given nothing apart from the food at
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meals.
He was admitted to hospital on 7/5/25. He appeared 
very well. The blood sugar on admission was 0.30/: urinary 
sugar, 35 gms. He was treated for two weeks on his previous 
diet and insulin dose, but proper treatment was impossible 
as he persistently broke diet. He had no fits or twitchings 
while in hospital.
On 9/7/25 he was readmitted. His mother stated that 
he "took fits every two or three days", generally about 
10 p.m. or between 2 and 3 p.m. In these the limbs twitched, 
urine was passed, the tongue was bitten, and he was veiy 
noisy.
On 9/7/25 he was conscious but dull and apathetic, 
quite unlike his normal, confident self. The breath s h e  It 
of acetone. The urine contained sugar 3.1/: acetone +++: 
diacetic acid ++. He was given G.15: P.4: P.O with 10 units 
of insulin. At 12.15 p.m. he was found to be very dazed, 
and shortly afterwards he screamed and struggled,and had to 
be held in bed. There was no incontinence, the tongue was 
not bitten and he did not lose consciousness. Gradually he 
quietened down and complained of headache. Shortly afterwards 
he was sick and vomited. A blood-sugar at 3. j-v ni. was 0-bo
On 10/7/25 (next day) patient received his morning dose 
of 15 units of insulin followed by a meal of G.20; P.5: F.O
O 32/
at 8.30 a.m. At 10 a.m. the blood sugar was At 12.15
12.
p.m. he had a fit exactly similar to that described above, 
save that later consciousness was lost and the tongue was 
bitten. He fell asleep after the fit, and blood sugær 
readings were as follows :-
1 p.m. - 0.082/.
2.30 p.m. - 0.082/#
4 p.m. - 0.115/.
Meal C. P. p.
9 p.m. - 0.302/.
The evening dose of insulin was omitted.
During his residence there were no further attacks. 
Again treatment was difficult on account of misbehaviour.
These two cases are very similar. They might, of 
course, be epileptics, but the family history in both was 
good, and there was no history of previous fits in either 
lad. It seems much more probable that both were suffering 
from hypoglycaemia, in the first case due to the actual level 
of the blood-sugar(0.06/ after the fit), in the second case 
due to the relative fall in blood-sugar level. (0.32/ - 0.08/) 
Indeed the susceptibility to insulin in the second case is 
very striking, and contrasts strongly with his response on 
numerous occasions when in hospital previously. It also opens 
up interesting speculations regarding the effects of prolonged 
insulin administration. The point I wish to make, however, 
is that if these attacks were hypoglycaemic in nature^as seems 
more than likely,then recovery would appear to have occurred 
spontaneously on numerous occasions if the mother’s stories
are to be credited. The recovery in case 2 in hospital 
without carbohydrate being given would certainly bear out 
the truth of their statements. It would thus appear that 
hypoglycaemic reactions,while alarming^are not necessarily 
attended by very grave consequences when left untreated; and 
while this fact would not excuse carelessness in the - 
administration of insulin, or the neglect of precautions, it 
furnishes one with greater confidence in its use in adequate 
dosage in those difficult cases where the urine is free from 
sugar and blood-sugar estimations cannot be performed.
14. .
I H S U L I H B Y  I H U H C T I 0 IT.
In April 1923, in collaboration with Dr. Teller,
an insulin ointment was prepared which, when rubbed into 
the skin of the rabbit, caused a fall in the blood-sugar . 
The ointment was prepared by rubbing up insulin in powder 
form with suitable bases (lanoline; p a r a f f i n . ) in 
a mortar. The preparation was tried on various patients 
(p.2; P.4: P.6), but, although it was calculated that from 
50 - 100 units were used at each inunction, no beneficial
result was produced. Chart T.5 illustrates the effect of
inunction (50 units) upon the blood sugar curve following 
a fixed meal, and contrasts the result with the effect 
produced by 10 units of insulin administered hypodermically 
In man insulin by inunction would appear to exercise no 
influence upon the blood-sugar.
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la rg e  in je c tio n  of in su lin  w hich a lone was av ailab le  a t  
th a t  tim e, even over th e  abdom en. To-day, as th e  re su lt  
of p ro longed  in su lin  tre a tm e n t,  th e  hoy was ru n n in g  abou t 
th e  w ard  and  in  a p p ea ran ce  com pared n o t u n fav o u rab ly  
w ith  m any  of h is fellows. H is  w e ig h t was now 32 kilos 
(5 s t .  8 oz.), d ie t  c a rb o h y d ra te  70, p ro te in  80, an d  f a t  100, 
in su lin  dosage 30 u n its  a  day, an d  h e  was su g ar- an d  
ac teone-free  w ith  a blood su g a r of 0.15 p e r cen t.
All re su lts  p roved  a b u n d an tly  th e  g re a t  v a lu e  of in su lin  
in  acu te ly  ill p a tie n ts . I t  w ould seem  to  hold o u t hope of 
cu re  in  “  early  ”  cases an d  u n d o u b ted ly  i t  a llev ia ted  th e  lo t 
of th e  m ore chronic . U n fo rtu n a te ly  th e  t r e a tm e n t  was 
expensive , an d  fo r h o sp ita l cases th e  “ A llen ”  tre a tm e n t  
m u st re m a in  fo r th e  p re se n t th e  m ost usefu l d esp ite  its  
som ew hat u n sa tis fa c to ry  re su lts . I t  was a d o u b tfu l k in d ­
ness to  a  p a t ie n t  to  a ssu re  h im  t h a t  a  d ie t  h a d  been found  
fo r  h im  w hich  would keep h im  well a n d  satisfied  p rov ided  
he  o b ta in e d  a  d ru g  w hich  he was u n ab le  to  afford an d  whose 
a d m in is tra tio n  was o u tw ith  h is cap ab ilitie s . I n  conclusion. 
D r. H en n ie  re fe r re d  briefly  to  a n o th e r  c h a r t , w hich illu s­
t r a te d  one of some experim ent*  w hich w ere m ade in  th e  
a d m in is tra tio n  of in su lin  by in u n c tio n  follow ing T e lfe r’s 
ra b b it  ex p erim en ts  recen tly  reco rded . The c h a r t  showed th e  
blood-sugar curves o b ta in ed  in  a  d iab e tic  follow ing a  m eal 
(a) w ith o u t in su lin , (b) w ith  in su lin  in je c te d  in  th e  usua l 
way, (c) w ith  in su lin  in u n c tio n . No re d u c tio n  in  blood 
su g a r  was found , a  re su lt  confirm ed on o th e r occasions b o th  
w ith  an  o in tm e n t of c ru d e  in su lin  p re p a re d  by D r. T elfer 
a n d  s im ila r  to  t h a t  u sed  by  h im  on ra b b its  an d  w ith  o th e r  
p re p a ra tio n s . No dose of in su lin  w hich D r. R e n n ie  was 
ab le  to  give in  t h a t  way— an d  he h a d  endeavoured  to  give 
100 u n its  in  one in u n c tio n — p ro duced  any  effect upon  th e  
blood su g a r. In su lin  a p p ea red  n o t to  be absorbed th ro u g h  
th e  sk in .
D r. E . P .  P o x j l t o n  (London) spoke of th e  effect of in su lin  
on re la tiv e ly  m ild  cases—those w hich  becam e su g a r-free  on 
d ie t  re s tr ic tio n . A n a tte m p t  h a d  been  m ade to  discover 
if  any  in crease  of to le ran c e  took  p lace a f te r  p ro longed  
-tieatm eJit.., - T he r ise  o f , blood sugar- -was e s tim a te d  a f te r  
g iv in g  25 g ra in s  o f su g a r , a n d  th e  e x p e rim e n t' w as re ­
p e a te d  a f te r  a  p e rio d  of t r e a tm e n t.  T he q u a n ti ty  o f th e  
d ie t  w as chosen so t h a t  in -p a tie n ts  f e l t  sa tisfied  ; a b o u t 40 
calories p e r  k ilo  w as a llow ed ; th e  p ro te in  was a b o u t 1.5 
g ram s p e r  k ilo , a n d  d u r in g  t r e a tm e n t  th e  p a tie n ts  were 
w a lk in g  a b o u t. A f te r  rece iv in g  60 u n its  a  day  fo r th i r ty  
days one case show ed a  g a in  in  w eight, b u t  no evidence 
of im proved  to le ran ce . I n  one th e re  was d is tin c t im prove­
m en t, ■ in  a n o th e r  p e rh ap s  a  s lig h t im p ro v em en t; in  one 
case a f te r  e ig h teen  days’ t r e a tm e n t  th e re , was a  slig h t b u t 
defin ite  im p ro v em en t.
D r. O t t o  L e y t o n  (London) re fe r re d  to  th e  p robable  c u ra ­
tiv e  p ro p e rtie s  of in su lin  in  d iabe tes m ellitu s  of com para­
tiv e ly  re c e n t o rig in , an d  due to  d e fec t of th e  pancreas. 
M any  h ad  fo u n d  t h a t  o verw ork ing  th e  cells of th e  isle ts of 
L an g e rh an s  was follow ed by p rogressive  d eg en e ra tio n . They 
h a d  reason  to  th in k  t h a t  w h a tev er cause led to  th e  sudden  
on se t of d iabe tes m ellitu s, th e  d e s tru c tio n  of th e  pancreas 
was, as a  ru le , n o t  com ple te ; some cells su rv ived  unchanged , 
some w ere  destroyed , a n d  some h ad  th e ir  vitality^ reduced. 
E vidence  of th is  consisted  in  th e  fa c t  t h a t  a dog w ith  a 
sm all f ra c tio n  of pan creas , b u t  of h e a lth y  pan creas , m ig h t 
be su b m itted  to  a  gen era l a n ae s th e tic  tim e  a f te r  tim e  w ith ­
o u t causing  any  recognizable  d e te r io ra tio n  of th e  pancreas, 
w hile  th e  to le ran ce  of th e  m a jo rity  of d iab e tic s was de­
creased  by th e  a d m in is tra tio n  of chloroform , e th e r, and  
som etim es of n itro u s  oxide. AVhen th e re  was a p ro b ab ility  
t h a t  dam aged  cells w ere p re sen t, i t  was th o u g h t w orth  
w hile to  a tte m p t to  n u rse  th em  back to  h e a lth  by rest. 
R e s t of th e  p an creas was p ro cu red  by g iv in g  sufiicient 
in su lin  to  m a in ta in  a s lig h t hypoglycaem ia. This m ig h t 
lead  to  sym ptom s of hypoglycaem ia, b u t  these  w ere con­
tro lled  by th e  a d m in is tra tio n  of sug ar. T here  was reason 
to  believe t h a t  th e  to le ran ce  of early  cases im proved. An 
a tte m p t was be ing  m ade a t  th e  L ondon H o sp ita l to  o b ta in  
evidence by com paring  th e  curve of th e  blood su g a r w hile 
an d  a f te r  g iv in g  d ex trose  in trav en o u sly  over a period  of 
th re e  hours, before  an d  a f te r  a  course of t re a tm e n t.
D r. A. P . T h o m s o n  (B irm in g h am ) sa id  t h a t  he h ad  
tre a te d  over 30 cases of d iab e tes  w ith  in su lin , an d  he h ad  
observed defin ite  in crease  in  to le ran c e  a f te r  a period  of 
t r e a tm e n t  in  tw o cases t h a t  h a d  been  p rev iously  rigorously  
d ie ted  fo r a considerab le  tim e . H e  m en tio n ed  th ese  cases 
specifically, as D r. B a n tin g  h im self seem ed to  d o u b t w he th er 
such a th in g  could occur. As th e  re su l t  of h is ex p erience  
D r. Thom son believed t h a t  i t  was q u ite  im possib le to  t r e a t  
d iab e tic  p a tie n ts  who could n o t le a rn  to  ta k e  ca re  of th em ­
selves to  a la rg e  e x te n t or those  p a tie n ts  who lacked  th e  
d e te rm in a tio n  necessary  fo r th e  l im ita tio n  of th e ir  d iets, 
unless, of course, co n tin u o u s co n tro l could bo a rra n g e d . 
H o sp ita l p ra c tic e  was freq u e n tly  d isap p o in tin g . W ith  
re fe ren ce  to  th e  v a lu e  of b lood-sugar e s tim a tio n  in  th e  
con tro l of tre a tm e n t,  D r. T hom son fo u n d  t h a t  i t  was 
possible in  th e  av erag e  case to  g e t a long  w ith  very  few 
estim a tio n s d u rin g  th e  p re lim in a ry  p e rio d  of s ta n d a rd iz a ­
tio n  in  a n u rs in g  hom e, and  t h a t  a f te rw a rd s  he  h a d  n o t 
fo u n d  th em  necessary  p ro v id in g  th e  u r in e  was ex am in ed  
freq u e n tly  enough an d  th a t  th e  d ie t was p ro p e rly  con tro lled . 
H e  believed th a t  th e  lia b ility  to  to x ic  sym ptom s a f te r  
in su lin  decreased  w ith  th e  im p ro v em en t in  th e  con d itio n  of 
th e  p a tie n t.  H e  m en tio n ed  as u n u su a l com plications of 
in su lin  t r e a tm e n t  th e  occurrence of acu te  c a ta ra c ts  in  a 
p a t ie n t  who was o therw ise  doing well an d  tw o in stan ces of 
t r a n s ie n t  h a e m a tu r ia  a f te r  largo  doses. H e  ag reed  w ith  
D r. L ey to n  t h a t  th e  so-called hypoglycaem ia c ris is f re ­
q u en tly  o ccurred  w hen th e  blood su g a r was above th e  
no rm al, an d  he  believed th a t  th e  sudden  change in  level 
was m ore im p o r ta n t th a n  th e  ex ac t value.
D r. P .  A. RorEU (E x e te r)  d e ta iled  an  in c id e n t in  the  
case of a m ale p a tie n t,  aged 54, whose genera l condition , 
b lood-sugar curve a f te r  glucose m eal, an d  acidosis estim a­
tio n s  showed d iabe tes of a considerab le  severity . H e  h ad  
some few m o n th s ago h ad  d iab e tic  coma and  th e re  was 
considerab le  a lb u m in u ria . S ta rv a tio n  was bad ly  bo rne , so 
th a t  on th e  fo u r th  day desp ite  considérab le  g lycosuria l.e 
was p laced  on a d ie t of ab o u t 600 calories e o u ta lu iu g  16 
gpam s c a rb o h y d ra te ,. while,.Au ^u ln r. 20 u n its _ ;ie r_ liiein w 
comm enced^ th e  t h i r q '
in c reased  to -30 u n i ts  g iven  in  th re e  eq u al doses. Th&‘ uritiè  
was closely w atched far d isappearance o f sugar. On th e  
f if th  d a y  th e  u r in e  a t  9 a .m . co n ta in ed  su g ar, an d  th e  blood 
su g a r  on th e  d ay  p reced in g  was 0.20. L u n ch  was ta k e n  a t  
1.15 preceded  by in su lin . A n h o u r la te r  he  expressed  h im ­
self as fee lin g  “  very  f i t .” A q u a r te r  of an  h o u r la te r  he 
was fo und  com atose— unconscious—w ith  deep abdom inal 
b re a th in g  ten d in g  la te r  to  become i r re g u la r  (Cheyne 
S tokes). F ro m  th e  first he was unab le  to  swallow, and, 
glucose p e r re c tu m  fa ilin g  in  any  way to  im prove h is 
cond ition , in  fifteen  m in u tes o r so 2J- d rachm s of glucose 
in  a p in t  of sa line  w ere a d m in iste red  in trav en o u sly . Ten 
m in u te s  a f te r  com m encing th e  in je c tio n  he began to  
yaw n, and  in  h a lf  an  h o u r could speak an d  th e re a f te r  
qu ick ly  recovered. A u r in a ry  specim en passed  a t  noon th a t  
day  was fo und  to  bo sug ar-free , th is  be ing  th e  first tim e  it 
h ad  been su g a r-free  since ho h ad  come u n d e r observation . 
T he in c id e n t was re la te d  (1) in  su p p o rt of th e  co n ten tio n  
t h a t  a t  p re sen t all p a tie n ts  re q u ir in g  in su lin  should be 
u n d e r h o sp ita l conditions of observation  and  tre a tm e n t 
u n til  th e ir  basal d ie te tic  re rp iirem en ts an d  p ro p e r in su lin  
dosage h ad  been d e te rm in ed , and  (2) as em phasizing  th e  
ad v isab ility  d u rin g  th is  in it ia l  period  of freq u e n t blood- 
su g a r d e te rm in a tio n s  inasm uch  as hypoglycaem ia in  th is  
case supervened  w ith in  five hours of cessation  of g lycosuria  
w ith  a  m o d era te  in su lin  dosage.
L i e u t . - C o l o n e l  E . E . W .\ t e r s ,  I .M .S ., asked D r. 
B a n tin g  if  th e  te m p e ra tu re  a t  w hich in su lin  w as s to red  
h a d  any  effect on i ts  p o ten cy ; an d  D r. C la r k e  B egc 
(Sw ansea) in q u ire d  w h a t in s tru c tio n s  should be g iven  to  
p a tie n ts  on leav ing  h o sp ita l. Should  th ey  bo su g a r-free  o r 
d ischarged  w ith  a  sm all degree  of g lycosu ria?
D r. B a n t i n g ' s  Bep ly .
D r. B a n t in g ,  in reply , sa id  t h a t  th e  cause of deficiency 
of th e  islets of L an g e rh an s  w as n o t know n. P a t ie n ts  
re q u irin g  (continuous t r e a tm e n t  w ere tra in e d  to  give 
th e ir  own in jec tio n s . L a rg e r  doses of in su lin  w ere alw ays
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F ro m  th e  figures qu o ted  i t  would be a p p a re n t  t h a t  an  
im provem ent m ig h t be looked fo r in  th e  g re a t  m a jo r ity  of 
cases “tre a te d  by th e  “  A llen ”  m ethod, a re su lt q u ite  in  
accordance w ith  t h a t  of all o th ers  by whom i t  h a d  been 
em ployed. B u t w hile th e  im m ed ia te  prognosis was good, 
experience  h ad  shown t h a t  in  h o sp ita l p a tie n ts  th e  end- 
rc su lts  w ere f a r  from  sa tis fac to ry . I t  was ra re  to  find a 
jnxtient of th a t  class who d id  n o t lose g ro u n d  a f te r  d ischarge  
from  h o sp ita l. A lm ost a ll who h ad  been re a d m itte d  h ad  
show n a d is tin c t loss of w e ig h t and  a decreased  c a rb o h y d ra te  
to le ran ce , n o t in fre q u e n tly  accom panied  by th ir s t ,  po ly u ria , 
etc . U nw illingness to  ad h ere  to  th e  d ie t  was responsible 
in  m an y  cases; b u t  an  in a b ility  to  u n d e rs ta n d  th e  ra tio n a le  
in  some an d  th e  cond itions of life , p a r tic u la r ly  a t  th e  p re sen t 
day , in  o th e rs  m ade i t  v e ry  difficult, even fo r those  who 
w ere m ost an x ious to  keep well. Am ong p r iv a te  p a tie n ts  
th e  prognosis was, of course, m uch b e tte r .  I t  should be 
rem em bered  t h a t  i t  was necessary  to  in s is t upon  those 
p a tie n ts  re p o rtin g  fo r ex am in a tio n  from  tim e  to  tim e . I t  
was n o t uncom m on to  find a zealous p a t ie n t  grossly u n d e r­
feed in g  h im self w ith o u t re g a rd  to  h is g en era l con d itio n  in  
an  en d eav o u r to  rem a in  su g a r- an d  ace to n e-free  a t  all costs. 
One p a tie n t,  a wom an of 35, who h a d  been u n d e r  t r e a tm e n t  
tw o y ears  b efo re  w ith  good re su lts  c a rr ie d  on  u n a id e d  u n til  
six  m o n th s ago, w hen a re ce n t b u t  p e rs is te n t cough an d  sp it 
a g a in  b ro u g h t h e r u n d e r  ob se rv a tio n . She confessed to  long 
p e rio d s of se m i-s ta rv a tio n  w ith  d e lib e ra te  loss of w eigh t, 
b u t  she was p ro u d  of th e  fa c t  t h a t  she h a d  rem a in ed  su g ar- 
and  ace to n e-free . T he g en era l co n d itio n  h ad  g re a tly  
d e te r io ra te d  an d  th e re  xvas an  obvious tu b ercu lo u s lesion 
a t  th e  r ig h t  apex .
3. Insul 'm.— T en cases h a d  been  t r e a te d  w ith  in su lin  an d  
th e  re su lt in  each case h a d  been a  d is t in c t  im p rovem en t. 
All save tw o w ere cases of severe  p ro longed  d iabe tes. W ith  
one ex cep tio n  th e y  h a d  a ll p rev iously  been in  th e  w ards 
u n d e r  “ A llen ”  t r e a tm e n t ,  fo u r  o f th em  on  m ore th a n  one 
occasion . I t  was o rig in a lly  in te n d e d  to  p u t  each p a tie n t  
u p o n  w h a t h a d  been h is o p tim u m  d ie t  w hen la s t  d ism issed 
frona h o sp ita l, b u t  a ll h a d  re tro g re sse d  considerab ly  an d  th is  
.p rôèèdùre  could@ dt be follow ed. «fEour c a s^ ,!  how ever, cdm- 
niciK'cd tre u tm i'u t  in  th is  way, Im t in each case i t  was found  
t h a t  th e re  was a considerab le  re d u c tio n  in th e  c a rb o h y d ra te  
to le ran ce , m uch su g a r in  th e  u rin e , some ace tone  an d  a h igh  
blood su g a r. All h a d  lost w e igh t. An effo rt, n o t alw ays 
successful, w as m ade to  re n d e r  each su g a r-free  by s ta rv a tio n  
m ethods an d  th e re a f te r  to  w ork up to  w h a t was considered  
a  sufficient d ie t, u sin g  in su lin  to  keep  th e  p a t ie n t  su g a r-free . 
T he m eth o d  ad o p ted  in  d e te rm in in g  th e  re q u is ite  dose of 
in su lin  w as, b riefly , as follows. To each p a t ie n t  was g iven  
a  m eal of know n ca rb o h y d ra te , p ro te in , an d  f a t  co n ten t, 
called  a  “ fixed m ea l,”  w ith  in c re as in g  doses of in su lin , an d  
th is  p ro ced u re  w as c o n tin u ed  u n t il  s a tis fa c to ry  blood su g a r 
a n d  u r in a ry  su g a r  re su lts  w ere o b ta in e d . F ro m  th e  
in fo rm a tio n  th u s  o b ta in e d  a  sufficient close fo r  an  a d eq u a te  
d ie t  was ca lcu la ted  in  each case. A c h a r t  show ed th e  effect 
o f such a  m eal— carb o h y d ra te  20, p ro te in  18, an d  f a t  25— 
upo n  th e  blood a n d  u r in a ry  su g a r curves o b ta in ed  by ho u rly  
es tim a tio n s  in  (1) a n o rm al in d iv id u a l, (2) a d iab e tic  w ith o u t 
in su lin , (3) a  d iab e tic  w ith  in su lin , in  t h a t  p a r tic u la r  
in s tan c e  10 u n its . T he fa ll in  th e  curves in  (3) was very- 
s tr ik in g . T his m ethod  of t r e a tm e n t  was m ost su ite d  to  
ch ron ic  cases wdth a  low carb o h y d ra te  to le ran ce . These
p a tie n ts  w ere k e p t u n d e r  th e i r  best w eigh t an d  th e  blood
su g a r  ten d e d  to  ru n  above no rm al lim its . Two p a tie n ts ,
ad ju d g e d  to  be cases of com para tiv e ly  re ce n t o r ig in , w ere 
t r e a te d  on th e  u su a l ”  A llen ”  lines, b u t  th e  carboh.ydrate 
to le ran ce  was low and  ace tone  read ily  a p p ea red  in  th e  u r in e . 
Sufficient in su lin  was g iven to  keep th e  p a tie n ts  su g ar- and  
acetone-free  w ith  a  no rm al m o rn in g  blood su g a r an d  a t  a 
reasonab le  w eight. This m ethod, on th e  lines of th a t
described i-ccently by G raham  and  H a rr is , seem ed to  bo 
m ost sa tis fac to ry  in  “  early  ”  cases. F o u r  cases showed so 
pronounced  a degree of acidosis th a t  in su lin  a d m in is tra tio n  
w ith  a b u n d a n t carb o h y d ra te  h ad  to  bo com m enced a t  once. 
In  these  p a tie n ts  th e  u r in a ry  su g a r was e n tire ly  d isreg ard ed  
d u rin g  th e  earlier, tre a tm e n t,  a tte n tio n  being  d irec ted  to  
th e  u r in a ry  acetone an d  d iacetic  acid, th e  a lveo lar 00%, 
an d  th e  am m o n ia-n itro g en  ra tio . L a rg e  d tses of in su lin , 
40 to  60 u n its  in th e  day, were given, th e  resu lts  being  con­
tro lled  by b lood-sugar e stim a tio n s 3^ to  4 h ours a f te r  in jec ­
tio n . In  no case d id  any  u n to w ard  sym ptom s follow such 
doses a t  th is  s tag e  of tre a tm e n t,  and  i t  would a p p e a r  t h a t  
so long as su g a r and  ace tone  w ere p re sen t in th e  u r in e  th e  
e s tim a tio n  of th e  blood su g a r was unnecessary . W hen  
ren d ered  ace tone-free  th e  tre a tm e n t  of those p a tie n ts  
followed lines sim ila r to  th a t  of those described  above. All 
p a tie n ts  t r e a te d  by in su lin  increased  in  w eigh t, th e  gain  
v a ry in g  from  1 to  8 k ilogram s. All showed a very  defin ite  
im provem en t in  g enera l condition , m en ta l as well as 
physical. I n  all save one case, su g a r an d  acetone rap id ly  
d isap p ea red  from  th e  u rin e , th e  acetone som etim es w ith  
d ra m a tic  suddenness. The excep tion  was a m an  a d m itte d  
w ith  m ark ed  acidosis, to  whom in su lin  was given in  largo 
doses, b u t th e  ui ine was n o t ren d ered  ace tone-free  fo r 
tw en ty -o n e  days n o r su g a r-free  fo r th ir ty -e ig h t  days. 
A ttem p ts  subsequen tly  to  reduce  th e  dose of in su lin  in  th a t  
case h a d  alw ays been follow ed by a r e tu rn  of su g a r and  
acetone to  th e  u rin e . H e  would ap p ea r to  have no p a n ­
c rea tic  tissu e  capab le  of recovery. A ty p ica l re su lt of t r e a t ­
m en t was i l lu s tra te d  by a n o th e r  ch art, w hich rep re sen ted  th e  
la te r  pe rio d  of residence of a p a t ie n t  who on adm ission h ad  
shown 85 g ram s of su g ar, m uch acetone an d  d iacetic  acid 
on a  d ie t  of c a r b o h y d ra te '60, p ro te in  25, and  f a t  5 ; he 
w eighed 51 kilos. W ith  an  in it ia l  dose of 30 u n its  of 
in su lin  an d  g ra d u a lly  decreas in g  doses he was k e p t su g ar- 
free  an d  ace tone-free  fo r tw en ty -tw o  days upon  carbo­
h y d ra te  90, p ro te in  80, and  f a t  100. D u rin g  th a t  tim e  th e  
blood su g a r fell from  0.35 p e r cen t, on adm ission  to  0.10 per 
cen t, fo u r te e n  days la te r ,  an d  th e re a f te r  th e  p re -b re a k fa s t 
blood sn g a r  rem a in ed  w ith in  no rm al lim its . T he dose of 
in su lin  was red u ced  to  a single m o rn in g  dose of 5 u n its  upon 
an  u n ch an g ed  d ie t, b u t  a t  t h a t  p o in t th e  p a tie n t  began 
to  add  u n a u th o rize d  c a rb o h y d ra te  to  h is d ie t, and  sn g a r 
a p p ea red  in  th e  u rin é . H om e c ircu m stan ces com pelled him  
to  leave h o sp ita l, b u t  subsequen tly  he was able to  co n tin u e  
on a d ie t  o f  c a rb o h y d ra te  80, p ro te in  80, an d  f a t  100, w ith 
a  weekly s ta rv e  day, w ith o u t in su lin , su g a r-  an d  acetone- 
free . H is  w e ig h t on d ism issal was 52 kilos. The c h a r t  
show ed an  u n d o u b ted  in crease  in  ca rb o h y d ra te  to le ran ce  as 
th e  r e su l t  o f insu lin  : tre a tm e n t.  I t  m ig h t be a rg u ed  t h a t  a  
sim ila r vc'sult could bavo been  o b ta in ed  in  th is  case by 
“  Alien ”  t r e a tm e n t  alone, b u t  on p rev ious adm issions th e  
p a t ie n t  h ad  show n a decreas in g  c a rb o h y d ra te  to le ran ce  and  
a g en era l dow nw ard  ten d en cy . So sa tis fac to ry  a re su lt 
w ould have been m ost im probable.
T he effect of in su lin  h a d  been to  allow re s to ra tio n  of p a n ­
c rea tic  fu n c tio n , b u t  th is  w ould seem  to  occur n o t only in 
cases tr e a te d  on low d ie t an d  w ith  a no rm al b lood-sugar 
level, b u t also in  those  xvho fo r one reaso n  o r  a n o th e r  w ere 
g iven  a  fu ll d ie t  w ith  la rg e r  doses of in su lin  an d  in  whom 
th e  blood su g a r  was above n o rm al. H e  h a d  seen th is  
s tr ik in g ly  illu s tra te d  in  one p r iv a te  case so t r e a te d  in  w hich 
sym ptom s of hypoglycaem ia h a d  led to  a g ra d u a l red u c­
tio n  of in su lin  dosage w ith o u t increased  u r in a ry  su g a r  an d  
w ith  v ery  considerab le  g en era l im p ro v em en t. T he m o rn in g  
blood su g a r  in  th is  case was 0.18 to  0.22 p e r  cen t, an d  th e  
d ie t h a d  rem a in ed  u n ch an g ed . A th ir d  c h a r t  c o n tra s ted  
th e  re su lts  of “  A llen  ”  a n d  in su lin  t r e a tm e n t  in  a  te le g ra p h  
boy, aged  13, first a d m itte d  th re e  years  before. T he acetone, 
blood su g a r, u r in a ry  su g a r, w eigh t, an d  d ism issal d ie t  w ere 
c h a r te d  in  t h a t  o rd e r. I t  w ould be seen t h a t  th e  f irs t period  
of t r e a tm e n t  was v e ry  sa tis fac to ry . The second period , two 
years  la te r ,  was n o t so good, a lth o u g h  th e  u r in e  was ren d ered  
su g a r- an d  ace tone-free  an d  th e  p a t ie n t  g a in ed  s lig h tly  in 
w e ig h t; b u t  th e  d ism issal w e ig h t d id  n o t equal th a t  o f two 
y ears p rev iously  in  a g row ing  boy. The c a rb o h y d ra te  to le r­
ance, too, h a d  considerab ly  decreased . H is  th ird  s ta y  in 
h o sp ita l six  m on ths la te r  was e n tire ly  u n sa tis fac to ry . I t  
was now fo u n d  im possible to  p re v e n t his ad d in g  to  h is d ie t, 
and  he  was dism issed ir re g u la r ly  w ith  acetone an d  su g a r 
in  th e  u rin e  and  h is c a rb o h y d ra te  to le ran ce  never discovered. 
The blood su g ar, how ever, was b ro u g h t below 0.15 p e r cen t. 
I n  M arch  of th is  y e a r th e  p a tie n t  was re ad m itted  to  hos­
p ita l . H o was now 16 years old and  te rr ib ly  em acia ted , 
w eigh ing  only 24.5 kilos (3 st. 11 lb .). The blood su g a r was 
0 .5 / e r  cen t. T he u r in e  co n ta in ed  acetone an d  d iacetic  
acid  and  was loaded  w ith  su g a r. H e  was in cap ab le  of 
m oving him self in  bed, all th e  reflexes w ere ab sen t, an d  th e  
sk in  was so t ig h tly  s tre tc h e d  over th e  bones th a t  g re a t 
difficulty was experienced  in  a d m in is te rin g  th e  com paratively
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five cases of d iab e tes  w ith  in su lin , and  allow ing fo r a  la rg e  
m easu re  o f en th u siasm  i t  h a d  a p p ea red  to  p ro d u ce  alm ost 
m ag ical effects. D r. B a n tin g  seem ed to  have a lread y  
answ ered  one of h is questions : W as a  p a t ie n t  any  b e tte r  off 
fo r  b e ing  su g a r-free  if  th e  blood su g a r rem ain ed  consider­
ably  above n o rm al F Such a p a t ie n t  m ig h t be m etabo lizing  
m ore c a rb o h y d ra te  an d  g a in in g  in  w e ig h t a n d  w ell-being, 
b u t  w ith  hyperg lycaem ia  was he sa fe?  Possib ly  if  i t  had  
been a sc e rta in e d  t h a t  g lycosuria  occu rred  w ith  a  low blood- 
su g a r th resh o ld , th e y  could m ake use of a t ra c e  of glycos­
u r ia  as th e  gu ide to  in su lin  dosage. D r. B a n tin g  h ad  
ad voca ted  W o o d y a tt’s “  basa l re q u ire m e n t d ie t .”  D r. 
N ixon  h a d  fo und  th a t  a  m ost in a c t ic a l  s ta n d a rd  d ie t. I t  
enab led  th em  to  a d ju s t  th e  in su lin  dosage to  a d ie t  w hich 
was ad eq u a te . M oreover, W o o d y a tt’s fo rm u la  fo r calcu­
la t in g  th e  p ro p o rtio n  of f a t  to  c a rb o h y d ra te  an d  p ro te in  
h a d  proved m ost usefu l. As an  exam ple, a  w om an w ith  
g lycosu ria  on whom  th e  surgeon  w ished to  p e rfo rm  m yom eci 
to  my was ren d ered  su g a r-free  in  th e  u r in e  by d ie t, b u t  h ad  
a  h igh  degree  o f a ce to n u ria . T he d ie t was reca lcu la ted , so 
t h a t  th e  f a t  was eq u iv a len t to  tw ice th e  c a rb o h y d ra te  plus 
h a lf  th e  p ro te in . I n  th re e  days she was ace tone-free  and  
th e  o p e ra tio n  was successfully  p e rfo rm ed . H e  h ad  h ad  an 
exam ple of th e  p e rsonal fa c to r  in  to le ran ce  of in su lin . A 
m an , aged 29, was ren d ere d  su g a r-free  (in  th e  u r in e )  by 
com plete s ta rv a tio n , b u t  he  developed g lycosu ria  on a d ie t 
c o n ta in in g  only 300 calories. H e  was g iven  5 u n its  of in su lin  
d u r in g  s ta rv a tio n  and  he was n o t g iven  a m eal u n til  one 
and  a  h a lf  hours la te r . B efore 
th is  m eal h is blood su g a r was 
ag a in  e s tim a ted . H is  fa s tin g  
blood su g a r was 0.3 p e r  cen t. 
One an d  a  h a lf  h o u rs  a f te r  
in su lin , w hile s till  s ta rv in g , his 
blood su g a r was 0.29 p e r cen t. 
T his m an  was u ltim a te ly  enab led  
to  ta k e  a di<d c o n ta in in g  1,679 
calories w ith  a da ily  dosage of 
40 u n its  of in su lin  in je c te d  as 
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'B lo o d  s n g ar-a fte r 50 gram s o f  
- ■ gincose by m o n th .
over(-
dosage o f  in su lih  w ere  , d ifficult 
to  d é te rm in e .. A  m an  o f 40 
_ rece iv in g  20 u n its  o f  in su lin
d a ily  fo r  th re e  days developed su d d en  p a r t ia l  a p h as ia  ; he  
was g iven  glucose before  h is blood su g a r  could be e s tim a ted . 
-By th e  n e x t  d a y  h is a p h as ia  h a d  p ra c tic a lly  recovered  ; b u t 
th is  p a t ie n t  h a d  p rev iously  shown sym ptom s o f an g in a  
jiec to ris. T his case r a th e r  f r ig h te n e d  h im , b u t  he  was n o t 
convinced  th a t  h is a p h as ia  was due to  in su lin . A n o th er 
m an , aged 35, rece iv in g  20 u n its  of in su lin  daily , to ld  h im  
t h a t  since th e  in jec tio n s  h is fe e t suddenly  become swollen 
a t  n ig h t an d  he fe lt  tin g lin g s  in  h is legs; b u t th is  p a t ie n t ’s 
■blood d id  n o t show hypoglycaem ia. A g irl, aged  14, p re ­
sen ted  an  exam ple of th e  difficulty occasionally  experienced  
in  decid ing  w h e th er a  p a tie n t  was a t r u e  d iab e tic . F iv e  
■weeks before she cam e u n d e r  observation  she com plained of 
th ir s t ,  po ly u ria , w eakness, w asting , an d  g lycosuria . She 
Avas p u t  on a d ie t  before h e r blood su g a r was estim a ted . 
T h e  g lycosu ria  d isap p ea red  an d  h e r blood su g a r w as no m ore 
-than 0.13 p e r cen t. I n  h o sp ita l h e r blood su g a r fell to
0 .8  an d  0.75 p e r cen t., a lth o u g h  she xvas supposed to  be 
ta k in g  7 ounces of b read  a  day. She h ad  also k e to n u ria . 
She was te s te d  w ith  50 g ram s of glucose, g iven  by m outh , 
an d  h e r blood-sugar curve was c h a ra c te ris tic  " of t ru e  
d iabe tes. T hen she a d m itte d  t h a t  she h ad  been a f ra id  to  
e a t th e  b read  p e rm itte d  in  h e r d ie t. U ltim a te ly  she was 
fo u n d  able to  ta k e  a d ie t c o n ta in in g  3,000 calo ries; h e r 
blood su g a r rem ain ed  ab o u t 0.1 p e r  cen t., an d  she h a d 'b ee n  
se n t hom e as n o t need in g  in su lin  tre a tm e n t.  She was a 
p o te n tia l d iab e tic  w ith  a h igh  su g a r to le ran ce . An excessive 
indu lgence  in  chocolate h a d  produced  h e r first sym ptom s of 
d iabe tes.
D r. J .  K . R e n n ie  (Glasgow) said th a t  th e  t r e a tm e n t  o f  
d iabe tes h ad  u n dergone  so m ark ed  a  change d u rin g  th e  
p a s t few y ears t h a t  a  co n sid era tio n  of th e  re su lts  o b ta in ed  
u n d e r  th e  vateous m ethods o f t r e a tm e n t  was n o t w ith o u t 
in te re s t .  The folloAving figures w ere o b ta in ed  fio n i th e  
reco rds of adm issions to  D r. C ow an’s w ards in  th e  Glasuow
R oyal In firm ary , a n d  covered a  jie rio d  of th ir te e n  years. 
F o r  convenience he h a d  d iv id ed  th e  cases in to  (1) old,
(2) A llen, (3) in su lin , th e  te rm s  a p p ly in g  to  th e  ty p e  o f 
t r e a tm e n t  ad o p ted  in  each g ro u p . So f a r  as possible only 
cases of u n d o u b ted  d iab e tes  h a d  been in c luded , b u t  as all 
th e  “  old ”  an d  a  few  of th e  “  A llen  ”  cases w ere u n d e r 
tr e a tm e n t  before  th e  ro u tin e  use  of blood su g a r an d  glucose 
te s ts  th e  reco rds in  these  g roups Avere n ecessa rily  less t r u s t ­
w o rthy . N eedless to  say, in fo rm a tio n  h a d  been  received  
from  tim e  to  tim e  of th e  sub seq u en t d e a th  of m an y  of these  
p a tie n ts , b u t  as m uch of t h a t  in fo rm a tio n  w as u n re liah le  i t  
h ad  been d isreg ard ed . Only cases Avhich d ied  in  h o sp ita l 




or Worse. Died. M ortality.
1. Old ............. 49 29 12 8 16.3%
2. A llen ............. 47 39 6 2 4.2%
3. Insulin 10 10
1. “ Old ” Cases.— T h is  g r o u p  in c lu d e d  a ll c a se s  t r e a t e d  
u n d e r  t h e  v a r io u s  d i e t e t i c  r e g im e s  in  v o g u e  b e fo r e  t h e  in t r o ­
d u c t io n  o f  t h e  w e ll  knoAvn s t a r v a t io n  m e th o d s  o f  A lle n  a n d  
o f  G r a h a m . A  r e fe r e n c e  to  t h e  a g e s  o f  t h e  “  im p r o v e d  ’ t 
g r o u p  s h o w ed  t h a t  11 c a se s  w e r e  u n d e r  35 y e a r s  o f  a g e ,  
Avhile in  t h e  s ta t io n a r y  g r o u p  9 o f  t h e  12 c a se s  A v e r e  u n d e r  
t h a t  a g e , a n d  3 o f  th e s e  u n d e r  20. O f t h e  d e a th s  a ll  8 
o c c u r r e d  in  c o m a ; 7 o f  t h e s e  p a t ie n t s  w e r e  u n d e r  35,
4 u n d e r  20.
2. “ Al len  ”  Cases.— F o r ty - s e v e n  c a se s  w e r e  t r e a t e d  on  
‘‘ A llen ”  lines, a n d  a n  im proA m m ent, m o r e  or le s s  in a r k e d ,  
occurred in  39. I n  th is  g r o u p , however, t h e  a v e r a g e  a go  
Avas ] a th e r  le s s  t h a n  in  t h e  c o r r e s p o n d in g  g r o u p  o f  ”  o ld  ”  
cases, 17 b e in g  u n d e r  35 y e a r s .  O f t h e  6 cases in  th e  
s ta t io n a r y  g r o u p  3 b e c a m e  d is s a t is f ie d  w it h  r e s tr ic te d  d ie t  
a n d  l e f t  h o s p it a l  ir r e g u la r ly ,  a h a p p e n in g  w h ic h  Avas 
b e c o m in g  in c r e a s in g lv  le s s  co m m o n — p r o lia b lv  t h e  o n lv  g o o d
progressive puJm onaty tüberculosis on adm ission and w ent 
to  a sanatorium ; and one, a g ir l o f  17, suffered from  m itra l  
disease w it h  fa ilin g  com pensation. The six th  case, an 
e ld e r ly  man w ith . long-standing diabetes and gangrene of 
t h e  to e s ,  m a d e  n o  p r o g r e s s  u n d e r  t r e a t m e n t .  Of th e  tw o  
p a t ie n t s  Avho d ie d , o n e  Avas a d m it te d  w ith  a ir  h u n g e r ,  a n d  
d ie d  in  c o m a  in  t h ir t y - s ix  h o u rs . T h e  s e c o n d  c a se  w a s  t h a t  
o f  a  y o u t h  o f  17 in  w h o m  s y m p to m s  h a d  f ir s t  m a n ife s t e d  
th e m s e lv e s  f iv e  Aveeks p r io r  to  a d m iss io n . H e  Avas pooj-ly  
n o u r is h e d , b u t  b r ig h t  a n d  a le r t ,  a n d  n o t h in g  a b n o r m a l w a s  
fo u n d  o n  p h y s ic a l  e x a m in a t io n .  T h e  u r in e  c o n ta in e d  s u g a r  
in  a m o u n t , a c e t o n e  Avas p r e s e n t ,  b u t  t h e r e  Avas n o  r e a c t io n  
Avith t in c t .  f e r r i  p e r ch lo r . A  lib e r a l c a r b o h y d r a te  d ie t  Avas 
o r d e r e d , b u t  h e  h a d  l i t t l e  a p p e t i t e  a n d  to o k  o n ly  a b o u t  
c a r b o h y d r a te  30, p r o te in  36, a n d  f a t  50 in  tA ven ty-fou r  
h o u rs . T h e r e a f t e r  h e  b e c a m e  som cA vhat r e s t le s s  a n d  drowsy. 
T h ir ty - s ix  h o u rs  a f t e r  a d m iss io n  h e  s u d d e n ly  c o lla p s e d , th e  
p u ls e  b e c o m in g  im p e r c e p t ib le .  H e  r ec o v e r ed  s l ig h t ly  u n d e r  
s t im u la t io n ,  b u t  im p r o v e m e n t  w a s  t r a n s ie n t  a n d  h e  d ie d  
t e n  h o u rs  la t e r .  A t  n o  t im e  w a s  th e r e  a n y  s u g g e s t io n  o f  
a ir  h u n g e r , t h e  b r e a th in g  th r o u g h o u t  b e in g  e a sy , r e g u la r ,  
a n d  n a t u r a l .  A  p o s i t iv e  t in c t .  f e r r i  p e r c h lo r . r e a c t io n  Avas 
n e v e r  o b t a in e d  in  a n y  s a n q ile  o f  u r in e .  A n o th e r  c a se  s e e n  
m o re  lecen tly , a m a n  a g e d  50, g a v e  a  h is to r y  o f  h a v in g  
ta k e n  l i t t l e  fo o d  fo r  th r e e  Avecks p r io r  to  c o m in g  u n d e r  
o b s e r v a t io n . T h e  u r in e  c o n ta in e d  m u c h  s u g a r  b u t  no  
a c e to n e  o r  d ia c e t ic  a c id  ; t h e  b lo o d  s u g a r  Avas o v e r  0.4 p e r  
c e n t .  T h e re  Avas so m e  tA v itch in g  o f  th e  m u sc le s  o f  th e  n e c k  
a n d  u p p e r  c h e s t  a n d  t h e  b r e a th in g  Avas s l ig h t ly  C h e y n e  
S to k e s  in  ty p e .  T h e  p u ls e  was r a p id  a n d  o f  p o o r  q u a l i t y .  
D e s p i t e  s t im u la t io n ,  l ib e r a l c a r b o h y d r a te , a n d  in s u lin  in  
la r g e  d o se s  h e  d ie d , a p p a r e n t ly  o f  c a r d ia c  fa i lu r e ,  t h ir t y - s ix  
h o u rs  la te r .  C a r d ia c  f a i lu r e  w a s  c e r ta in ly  a n  in q io r ta n i  
fa c to r  in  th e s e  c a se s  a n d  Avas a  c o m p lic a t io n  fo r  A ihich o n e  
m u s t  Avatch in  a ll s e v e r e  d ia b e t ic s .  T w o o f  t h e  c a se s  a d m it te d  
fo r  in s u l in  t r e a t m e n t  shoAved s ig n s  o f  c a r d ia c  Avmakness, so  
t h a t  th e  r o u t in e  “  s t a r v a t io n  ”  d ie t  u n t i l  s u g a r - fr e e  h a d  to 
b e s to p p e d  a n d  r e p la c e d  b y  f e e d in g  plus  in s u l in .
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j;o]H'atod a t  fifto en -m inu te  in te rv a ls  fo r th e  first h o u r and  
subsequently  a t  th e  end of each h our, for fo u r o r five hours, 
and  th e  resu lts  w ere p lo tte d  o u t in a g ra p h . In  a h e a lth y  
in d iv id u a l an d  in  c e r ta in  form s of g lycosuria , th e  p e rcen tag e  
of su g a r an d  th e  hydro lysis va lue  of th e  hlood w ere p ra c ­
tica lly  th e  sam e, th e  d ifference rmlue n ever exceeding 
0.01 p e r cen t. ; b u t  in  o rd in a ry  cases of d iabe tes th e  d iffer­
ence v a lu e  curve was m uch h ig h er, e ith e r  fa s tin g  o r a t  
some perio d  a f te r  th e  m eal. B y com paring  th e  curves from  
a  la rg e  n u m b er of cases w ith  those  ex h ib ited  by an im als 
in  w hich h y p erg lycaem ia  h a d  been e x p erim en ta lly  induced  
by- v a rio u s p rocedures, i t  h a d  been possible to  d iv ide  th em  
in to  th re e  m ain  groups : (1) reversed  curves, in  w hich th e  
d ifference v a lu e  was abnorm ally  h ig h  fa s tin g  b u t fell as th e  
p e rce n ta g e  of su g a r  in  th e  blood increased  a f te r  th e  m eal, 
to  rise a g a in  as i t  d im in ish ed  la te r ;  (2) c o n cu rren t curves, 
w here  th e  rise  an d  fa ll in  th e  blood su g a r a f te r  th e  m eal 
w ere assoc iated  iv ith  a  correspond ing  rise  and  fa ll in  th e  
d ifference va lue , s ta r t in g  from  a n o rm al fa s tin g  level ;
(3) u n re la te d  curves, in  w hich th e  d ifference v a lue  was 
n o rm al in  th e  fa s tin g  s ta te , b u t  rose to  an  u n u su a l level 
several h ours a f te r  th e  te s t  m eal, g en era lly  as th e  p e r­
c en tag e  of su g a r is fa llin g . T he firs t ty p e  xvas ch a ra c te ris tic  
of deficieney of th e  in te rn a l  secre tion  of th e  pan creas , th e  
second was m et w ith  w here th e re  was hy 'p e rac tiv ity  of th e  
th r  ro id , p i tu i ta ry ,  o r o th e r  ductless g lands, and  also in  d is­
tu rb an c es  of th e  nervous system  ; th e  th i r d  group  em braced 
cases w here defects in  th e  s to rag e  powers of th e  tissues, and  
p a r tic u la r ly  of th e  liver, fo r c a rb o h y d ra te  ex is ted . \  arious 
com binations of th ese  ty p es w ere m et w ith , an d  p a r tic u la r ly  
a com bined co n cu rre n t o r u n re la te d  curve w ith  a p an cre a tic  
curve, fo r i t  w'ould seem t h a t  deficiency of th e  in te rn a l 
sec re tio n  of th e  p a n cre as  ev en tu a lly  developed in  all 
u n tre a te d  cases of i ie rs is te n t hyperg lycaem ia , w h a tev er th e  
in i t ia l  cause m ig h t be. T ak in g  a  consecu th’'e series of 
250 cases i t  was fo u n d  t h a t  th e re  was a  p a n c re a tic  fa c to r  in  
202, o r  80.8 p e r  c en t., b u t  t h a t  in  on ly  114, o r 45.6 p e r  c e n t . , 
was p a n c re a tic  deficiency th e  sole cause  o f th e  g lycosuria  
and h yperg lycaem ia; in  anoth er  69, o r  27.6 p e r  cen t., th e  
TiVci' vf'as a p p a re n tly  m ain ly  â t  f a u lt ,  an d  in  61, Or 24.4 p e r 
(■cut., s i m p l e  c o n c u r r e n t  c u r v e s  w ere f o u n d ;  in  a d d i t i o n ,  
th e re  w ere 6 cases (2.4 p e r c en t.)  of “ re n a l glycosurias ” 
show ing no rm al re la tio n s  betw een  th e  curves.
These findings w ere o f m ore th a n  th eo re tic a l in te re s t ;  
th e y  h a d  an  im p o r ta n t  b e a rin g  on t r e a tm e n t,  fo r i t  was 
Avell know n t h a t  th e  A llen fa s tin g  tr e a tm e n t  was based upon 
e x p erim en ts  w ith  d ep an c rea tiz ed  dogs, an d  th e  benefits 
a r is in g  from  th e  use of in su lin  in  d iab e tes  w ere due to  th e  
supp ly  of th e  in te rn a l  sec re tion  o f th e  p a n cre as  in tro d u ced  
in to  th e  c irc u la tio n  a t  each  in je c tio n . So long, th e re fo re , 
as th e re  was a p a n c re a tic  e lem en t in  th e  con d itio n  th ey  
should  expect im p ro v em en t to  re su lt  from  fa s t in g  o r in su lin , 
an d  if  th e  p a n e re a tic  deficiency was due to  fu n c tio n a l and  
n o t o rg an ic  changes in  th e  g lan d  p e rm a n e n t benefit would 
follow ; b u t  if  th e  h y p erg lycaem ia  rvas associated  rvith 
ad v anced  d e s tru c tio n  of th e  e lem en ts fo rm in g  th e  in te rn a l  
sec re tio n  of th e  p an creas  o r  was e n tire ly  d e p en d en t upon 
n o n -p a n cre a tic  causes p e rm a n e n t benefit w ould n o t be 
in d u ced  e ith e r  by fa s tin g  o r in su lin , how ever long con tin u ed . 
H is  experience  w ith  th e  fa s tin g  t r e a tm e n t  ten d e d  to  su p p o rt 
th ese  conclusions, and^ a lth o u g h  i t  was as ye t too early  
to  m ake defin ite  s ta te m e n ts  re g a rd in g  in su lin , i t  seemed 
p robab le  t h a t  th e y  w ere equally  app licab le.
In su lin  m ig h t be used  in  th e  t r e a tm e n t  of d iabe tes in  
th re e  w ays: (1) as a tem p o ra ry  a id  to  m etabolism  in em er­
gencies, (2) to  enable th e  p a t ie n t  to  ta k e  a d ie t  p e rm an en tly  
in  excess of h is n a tu ra l  to le ran ce , (3) as a rem ed ia l m easure . 
In  th e  t r e a tm e n t  of d iab e tic  coma, in  th e  con tro l of serious 
acidosis, an d  as a p ro p h y lac tic  in  su rg ica l p rocedures, 
in su lin  was of in es tim ab le  va lue . I t  was also of g re a t 
assistance  as a p e rm a n e n t a id  to  th e  defective  m etabolic  
poAver of p a tie n ts  who w ith o u t its  help  w ere u nab le  to  ta k e  
a bare  m ain ten an ce  d ie t ;  b u t  its  use m erely  in  o rd e r th a t  a 
lu x u ry  d ie t m ig h t be in d u lg ed  in , as was now very  comm only 
th e  ease, was b o th  w astefu l and  unscien tific . E x ce p tin g  in 
em ergencies an d  in  special c ireum stanees in su lin  should 
he'ffm ployed solely as a rem ed ia l a g en t and  only in p roperly  
f l e e te d  cases an d  u n d e r care fu lly  con tro lled  conditions. By 
r ^ a n s  of th e  d iag n o stic  m ethods to  w hich he h ad  re fe rre d  i t
was possible to  d e te rm in e  w h e th er a  p a r tic u la r  p a t ie n t  rvas, 
o r was no t, likely  to  benefit p e rm a n en tly  from  th e  t re a tm e n t,  
an d  so to  avoid unnecessary  expense an d  th e  r isk  of fa ilu re  
w ith  all its  consequences in  u n su itab le  cases. E ssen tia lly  
t re a tm e n t  w ith  in su lin  was a m eans by w hich th e  effects of 
fa.sting m ig h t be o b ta in ed  w ith o u t th e  d iscom forts an d  
dan g ers  a t te n d a n t  upon  p ro longed  ab stin en ce  from  food, 
th e  in jec tio n s en ab lin g  th e  w ork o f th e  p an creas  to  hi; 
c arried  o u t rdcariously  and  th u s  p ro v id in g  th e  physiological 
re s t req u ired  fo r th e  recovery  of its  fu n c tio n s . Obviously, 
th e re fo re , i t  was best enqffoyed in  co n ju n c tio n  u ith  th e  
fa s tin g  tre a tm e n t,  or some m odification  of it ,  as G rah am  and  
H a r r is  {Lancet ,  1923, 204, p . 1150) h ad  suggested . A p e r­
m an en t im provem ent of th e  food to le ran ce  was only to  be 
expected  in  those cases w here experience  h a d  shown th e  
fa s tin g  t re a tm e n t  to  be of p e rm a n en t benefit—th a t  was, 
m ain ly  in  ch ild ren  an d  young people, w here p u re ly  fu n c ­
tio n a l deficiency of th e  in te rn a l  secre tion  of th e  ]) an créas 
was m ost comm only m et rvith . In su lin  was n o t a u n ir ersal 
cure  fo r d iabe tes, an d  he ag reed  w ith  Jo s lin  w hen he sa id  
( J oun i .  A me r .  Med.  A.ssor., 1923, 80, p. 1581) th a t  “  i t  is 
cruel fo r p ro m in en t in d iv id u a ls  to  m ake such a s ta te m e n t 
and  arouse false hopes.”  In  h is opinion i t  was th e  m ost 
va luab le  m eans a t  o u r disjxosal fo r co n tro llin g  defec ts of 
m etabolism  due to  deficiency of th e  in te rn a l sec re tio n  of th e  
pancreas, b u t i t  should n o t be looked upon as an  em p irica l 
rem edy to  be given in d isc rim in a te ly  to  all cases a t  p re sen t 
genera lly  classified as d iabe tes. W hen its  l im ita tio n s  and  
dangers,' as well as its  sphere  of usefulness, rvere rea lized  
i t  would no doubt ta k e  its  t ru e  place as a po irerfu l a id  in  
he lp in g  th e  recovery of a special form  of m etabolic  d e fec t.
D r. G e o r g e  G r a h .a m  (London) spoke of re su lts  of ex p eri­
m en ts on p a tie n ts  in  th e  m edical professorial c lin ic  of S t. 
B artho lom ew ’s H o sp ita l. One {xatient, a severe  ty p e , who 
was alw ays passing  su g ar in sp ite  of s ta rv a tio n , was p u t  on 
a d ie t of p ro te in  and  f a t  up to  1,360 calories u i th  16 g ram s 
of su g a r in  th e  form  of vegetables. In  tw elve days th e  u rin e  
was su g a r-free  an d  th e  m o rn in g  blood su g a r  h a d  fa llen  to  
0.20. A fte r  six  rveeks th e  blood su g a r was n o rm al and
I e ina incd  so, ultbou'^b tb c  caloric  v a i n c  w a s  incVoased to  
2 ,0 0 0  w ith  a d d itio n a l p ro te in  and  b a t ,  and 80 gram s oi b read  
w ere to le ra te d . So fa r  20 eases b ad  been tre a te d  on these  
lin e s ; in 17 eases th e  blood su g a r h ad  fa llen  to  norm al, 
w hile in  3 o th e r  cases th e  blood su g ar, a lth o u g h  lower th a n  
before, h a d  n o t y e t fa llen  to  n o rm al. I t  was im p o rta n t to 
keep th e  blood su g a r w ith in  no rm al lim its , as A llen’s expeid- 
m en ts on d iab e tic  dogs h a d  shown t h a t  overw ork ing  of th e  
/3 cells of th e  islands of L an g e rh an s  by doses of su g a r caused 
d e g en e ra tio n  of these  cells. T he a im  should be to  keep 
th e  blood su g a r no rm al. T he blood su g a r should fa ll belorv 
0.08 p e r cen t, each  d ay  so as to  re s t  th e  p an creas  as m uch 
as possible. T he re su lts  in  cases of com a w ere so fa r  good, 
tw o cases o u t of th re e  h av in g  reco v ered ; th e  th ird ,  Avho h ad  
a la rg e  abscess of th e  p a ro tid , d ied  th re e  hours la te r  in  
sp ite  of 30 u n its  of in su lin  ; sepsis should alw ays be th o u g h t 
of, as a n o th e r case of coma had  an acu te  o t it is  m edia . The 
dose of in su lin  v a rie d  in  d iffe ren t ])a tie n ts ;  some u o u ld  
respond  ra p id ly  to  10 to  15 u n its , w hereas o th e rs  rvonld 
need 40 to  60 u n its , and  th is  could only be d e te rm in ed  by 
cau tio u s t r ia l .  B lood-sugar d e te rm in a tio n s  w ere of assi.s- 
tan ce , b u t w ere n o t absolu te ly  necessary . So long as sugay 
was p re sen t in  th e  u r in e  blood sug ars  could be d ispensed 
w ith , b u t w hen th e  u r in e  was su g a r-free  i t  was im p o r ta n t to  
m ake e s tim a tio n  of th e  blood su g a r occasionally  as th e re  was 
no o th e r  m eans of te llin g  w h e th er th e  blood su g a r was 0.10 
or 0.18 per cen t. F o r  b lood-sugar e s tim a tio n s  a t  th is  s tag e  
th e  blood should be collected e ith e r  im m edia te ly  before  th e  
in su lin  in je c tio n  o r ab o u t tw elve hours a f te r  th e  la s t one. 
I t  was b e tte r  to  e s tim a te  th e  blood su g a r as soon as possible, 
b u t th e  blood m ig h t be collected and  p reserved  by th e  
ad d itio n  of po tassium  o x a la te  an d  one drop of 40 p e r cen t, 
fo rm alin  p e r 5 c.cm.
D r. J .  A. N ix o x  (B risto l) sa id  th a t  it  was a m em orable 
occasion, w hich would m ark  th e  P o rtsm o u th  m ee tin g  in  th e  
h is to ry  of th e  B ritish  M edical As.sociation. They rvould be 
able to  say, ‘‘ I  h e a rd  D r. B a n tin g ’s address on in su lin .”  
H e  proposed to  ta k e  a d v an tag e  of his presence to  get 
en lig h ten m en t fo r his own ignorance. H e  h ad  tre a te d  only
/Vo II
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G. B t  D r . j .  K . R e n n i e .
The type of blood-sugar curve obtained in cases of diabetes 
and in renal glycosuria after the injection of a known quantity 
of glucose bas already been described to you. I wish briefly to 
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Cha rt  I.
which insulin has been administered, and to draw attention to 
the effect produced upon the urinary sugar.
I should like, in the first place, to say a few words concerning 
the dosage of insulin. In the charts which I show to-night the 
dose is marked in units. The unit originally adopted was that 
amount of insulin required to lower the blood-sugar of a 1 kilo, 
rabbit to 0 045 per cent, at which level convulsions generally
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occur ; and this standard is in general use. It was found
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C hart  II.
convenient to work with multiples of 5 units.
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Our earlier supplies were obtained from the Physiology 
Department at the University of Glasgow, hut, later, we used 
insulin from various manufacturers. As samples of insulin may 
differ in their potency, it was necessary to test each fresh supply 
before adminstering large doses. To do this we employed what 
we call a “ fixed meal,” i.e., a meal where carbohydrate, protein, 
and fat contents were known, and which consisted of food-stuffs 
common to the diets of almost all our patients. Such a routine 
meal was found suitable in practically all cases, but under 






Cha r t  IV.
example, in patients with severe acidosis. By this means we 
obtained information concerning the effect of insulin upon the 
blood-sugar and urinary sugar following a typical meal, and 
from these data we were able to calculate fairly accurately the 
amount of insulin which would be required when the patient 
was put upon an adequate diet. Needless to say, slight 
adjustments were necessary, but experience has shown that the 
main principle holds good.
The detailed procedure was as follows:—In the morning 
before any food had been given, or following a four-hours’ 
starve, the blood and urinary sugar were estimated. This was
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followed by a dose of insulin. Fifteen minutes later a “ fixed 
meal” was given, and thereafter hourly blood and urinary 
sugars estimations were made for four hours. Chart I shows 
a series of typical curves obtained by this method, the “ fixed 
meal in each case consisting of 0 . 20, P. 18, F. 25, and the 
dose of insulin being 10 units. A rapid fall in blood-sugar 
from the second to the fourth hour is seen, while 'pa ri 
passu with this the urine becomes sugar-free. Chart II 
contrasts the results obtained from a “ fixed meal ” with insulin, 
with the blood and urinary sugar readings following a similar 
meal in the same patient without insulin. The rise in both 
curves in the case of the non-insulin meal is very striking.
Chart III shows the effect of increasing doses of insulin. It 
will be seen that the effect of 5 units of insulin is practically 
negligible, whereas with a morning dose of 25 units and an 
evening dose of 20 units the blood-sugar curve runs within 
normal limits, while the urine is sugar-free.
The reason for the larger morning dose will become quite 
apparent on examining Chart IV. This shows the blood-sugar 
curve in a diabetic on insulin where hourly estimations have 
been made over a period of twenty-four hours. The effect of the 
two doses of insulin on the blood-sugar is clearly demonstrated ;. 
but seven hours after the evening dose it will be seen that 
the curve commences to rise rapidly, finally reaching its 
maximum just before the next (morning) injection is given.
Chart V shows the effect of insulin upon the urinary sugar. 
This was one of our earlier cases when the supply of insulin 
was rather uncertain. The small earlier dose holds the sugar 
in check, but during two periods of three days no insulin was 
obtainable and at these points the curve rises sharply. Later 
on an adequate dose could be given daily. The urine becomes 
rapidly sugar-free and remains so.
In conclusion, I would remark that the routine morning and 
evening hypodermic injection is an obvious disadvantage in 
treatment by insulin. Recently we have tried an ointment 
containing crude insulin as an alternative method of adminis­
tration. No difficulty has been experienced in rubbing this 
in, nor has any injurious effect been produced upon the skin. 
The results have been encouraging, and we hope to make 
further investigations along these lines.
rVo (IL
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On 27th September he collapsed, complaining of pain in the 
epigastrium and of great breathlessness.
On admission to hospital he was collapsed and cold. His 
pulse was frequent, small, and soft. The respirations were 
frequent, full, and sighing, and the breath smelt strongly of 
acetone. He was rather drowsy, but answered questions quite 
intelligently, though somewhat slowly. Under stimulation he 
improved, but at 17 00 he vomited, and his pulse at once failed. 
The sickness recurred, and at 22 00 he was pulseless and he 
died soon after midnight.
He was emaciated, but the skin was smooth and soft. Under 
insulin he became more intelligent even after his pulse began 
to fail, and the drowsiness practically disappeared. His death 
was due to cardiac failure and not to coma.
B. B y D r. J .  K . E e n n ie .
I wish to draw attention to-night to one or two points which 
the past year’s experience of treatment with insulin has shown 
to be of importance.
In the first place, I would refer to the selection of cases 
for insulin. It is, of course, essential to differentiate between 
the renal and kindred types of glycosuria and the true diabetic. 
“ Renal ” cases are not very common, but they do occur, and 
they can be separated from cases of mild diabetes only by the 
“ glucose test,” with the details of which you are all familiar. 
By no method of urinary examination, with or without glucose, 
can this distinction be made with certainty, and as the patient’s 
diet—and therefore his future comfort—depend on this finding, 
the test should invariably be performed.
Strict attention to diet remains the essential part of treatment 
even with insulin, and all patients must be taught to weigh 
their food. In practice this does not prove nearly so irksome 
as would at first appear. Within a very short time the patient 
is able to dispense with his scales almost entirely, and can tell 
with his eye the weight of any given quantity of the commoner 
foodstuffs. A periodic return to strict weighing should be 
insisted upon, particularly with regard to bread and the 
higher value carbohydrate foods, otherwise considerable errors
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tend to creep in. Success in any but the mildest diabetics 
is impossible unless the food is weighed.
All diabetics should be treated in the first instance on 
“ Allen ” lines, or on some modification of this method. All 
cases admitted for the first time during the past year have 
been treated in this way, unless their condition necessitated 
the immediate use of insulin either through acidosis or other 
cause.
The earlier cases were treated hy the older method—running 
out the fat from the diet, then the carbohydrate, starving 
till sugar free, adding carbohydrate gradually, and, later, protein 
and fat ; but we have never been so cautious in the addition of 
protein and fat as was generally recommended, our object 
being to make the patient’s stay in hospital as brief as possible. 
Recent work by Newburgh and Marsh has led to a general 
modification of diets on similar lines, but the amounts of 
protein are lower and of fat higher than we had employed. 
Our later cases, however, were treated with diets in which 
a similar adjustment had been made.
Almost all diets have conformed to the Woodyatt formula 
(F =  2c +  |-), though not infrequently diets containing much 
larger quantities of fat have been given with impunity while 
patients were under observation in hospital ; but it is unwise 
to send a patient out on such a diet when it is unlikely 
that he will return regularly to report progress. For such 
patients insulin is safer treatment.
Reference has been made to the exceptions to the rule of 
“ A llen” commencement. Patients who showed considerable 
acidosis received insulin at once. Twenty to thirty units of 
insulin is a perfectly safe initial dose in such cases. Fluids 
should be given ad lib —water, tea, coffee, clear soup. Opinions 
differ as to whether sugar should be given in these acid cases 
or not, but, as the blood sugar is already very high, it seems 
not only unnecessary but actually harmful. While generally 
agreeing with this view, Joslin allows small amounts. The 
insulin may be repeated at a shorter or longer interval, 
according to the severity of the case. A careful watch must 
be kept upon the patient, as it is quite possible that he 
might pass from the coma of acidosis into the unconsciousness
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of hypoglycæraia. Wherever possible, frequent blood sugar 
estimations should be performed.
Insulin is frequently of value in expediting the treatment 
of cases which would probably do quite well on diet alone, 
but where acetone and sugar are difficult to clear from the 
urine. Under small doses both rapidly disappear, and thus 
a prolonged period of under-nutrition is avoided. The insulin 
is then discontinued, and subsequent treatment proceeds on the 
usual dietetic lines.
The other group of cases which require insulin on admission 
are those which show marked emaciation, frequently with signs 
of cardiac failure. Under-nutrition diets are contra-indicated 
in these cases, and a reasonable diet, allowing about 25 calories 
per kilo of body weight, should be given with insulin, cautiously 
added until sugar disappears from the urine. The blood sugar 
should, if possible, be kept within normal limits, but this is not 
always practicable. This line of treatment is generally indicated 
in long-standing cases where there is little, if any, recovery 
to be looked for, and where, leaving out the question of cardiac 
failure, a very strict regime merely makes the patient more 
uncomfortable without any reasonable prospect of benefit to 
follow ; but we must recollect that eye changes, neuritis, 
pruritis, &c., occur more readily in hyperglycæmic patients, 
and it should be our object, by the more careful use of insulin, 
to retard the onset of these complications as far as possible. 
In other words, if you can keep the blood sugar low in these 
cases, do so ; but do not lose your patient through inanition and 
cardiac failure in the process.
Almost all are agreed that, particularly in diabetes occurring 
in young people and in early cases, every endeavour should 
be made to keep the blood sugar within normal limits during 
the twenty-four hours (with a minimum of carbohydrate and of 
insulin). Particular attention is paid to a normal pre-breakfast 
blood sugar, the estimation of which alone is performed in cases 
under observation for a prolonged period. Fortunately, in 
young and early cases, the blood sugar is more readily controlled, 
and the great majority can be so treated. Unfortunately, 
however, most hospital patients are suited only for more or less 
heavy work, and they find their diets on these lines inadequate.
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Our experience has been that they will eat more because their 
work demands more, and when that occurs they will eat 
what is most pleasant—carbohydrate. Probably under such 
circumstances more carbohydrate with large doses of insulin 
is better treatment.
Progress in patients treated with insulin can be controlled 
by urinary analysis alone. Some advise that a mere trace of 
sugar be allowed to appear in the specimen of urine passed 
three and a half to four hours after food, and certainly while 
this condition persists the patient is perfectly safe ; but it 
is better treatment to push the insulin further to render the 
urine sugar free, though one is then in the dark as regards 
the level of the blood sugar, and an estimation is very helpful 
and comforting. Poulton recommends that insulin should be 
pushed until hypoglycæmic symptoms appear, the patient 
having previously been warned concerning what to expect. 
Obviously this procedure can be followed only in sensible and 
intelligent patients, and is not entirely without risk ; but the 
patient, having once experienced a hypoglycæmic reaction, is 
never in doubt again about its onset. Nervous patients are 
apt to become alarmed when insistence is laid on the noting 
of these symptoms, and tend to devour sugar on little or no 
provocation. In these cases blood sugars are essential.
This “ hypoglycæmic method” we have come to use more 
.often, particularly when dealing with intelligent patients who 
have been under dietetic treatment for some time, and who 
have learned to test their own urine. We have had trouble 
at night on three occasions, and in each case the patient 
wakened up bathed in perspiration, shaky with palpitation, 
and very hungry. A cup of sweet tea soon restored them 
to normal. It is conceivable, of course, that they might have 
passed from sleep into a profound hypoglycæmic condition, but 
this did not occur, nor can I find any record of its having ever 
occurred. Trouble can be avoided by giving no dose later than, 
say, 4 to 5 o’clock, or by giving a small portion of the day’s 
carbohydrate ration just before going to bed. This would 
appear to be a perfectly sound and safe procedure.
The dose of insulin should be kept as small as possible, partly 
because it is expensive and also because there would appear
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to be an optimum dose for a given diet, beyond which much 
of the insulin injected would seem to be inactive. Joslin has 
brought forward evidence in proof of this statement. It is 
generally unwise to go beyond 40 to 50 units in the day. 
If a bigger dose should seem to be necessary, the diet should 
be very carefully scrutinised. Frequently, as McLean has 
pointed out, persistence with a large but apparently inadequate 
dose will lead to the patient becoming sugar free, and 
ultimately to a smaller dosage, the diet remaining unchanged 
throughout.
II.— S O M E  POINTS IN T H E  E T IOLOGY OF DIABETES.
B y  D r .  D o r o t h y  B. T h o m so n .
In considering the question of the etiology of diabetes, there 
is one clue, the importance of which cannot be ignored, and 
that is the well-known fact that in diabetic patients the 
incidence of a septic condition invariably leads to an increase 
in the severity of the symptoms, shown by increase or 
recurrence of glycosuria, a rise in the blood sugar, and the 
appearance or increase of acetone and diacetic acid in the urine. 
This is well illustrated by the following two cases :—
1. The first, a man of 41 years, who had been under 
treatment for diabetes in the wards, was dismissed sugar free 
on 10th June, 1921. He kept well till 28th November, 1922, 
when he was readmitted with sepsis of the hand, resulting 
from a blow with a hammer. He was then passing 800 gms. 
of sugar per day in the urine, his blood sugar was 0 8 per cent, 
and acetone and diacetic acid were abundant. He gradually 
improved as the sepsis diminished, the urinary sugar and blood 
sugar falling considerably, but on 18th December, 1922, there 
was a recurrence of sepsis in the palm, and the urinary sugar 
went up to 550 gms. and the blood sugar to 0 29 per cent. 
The hand was incised and rapidly healed, the urinary sugar 
and blood sugar again fell, and he was dismissed on 17th 
January, 1923, with the hand well healed, and with a daily 
output of only 20 gms. of sugar.
On 21st March, 1923, he was readmitted for insulin treatment, 
and dismissed sugar free on 35 U.
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On 27th June, 1928, he was again readmitted, this time 
with a discharge from the ear. The urinary sugar was 
250 gms. in the day, insulin was given, and he became sugar 
free on 30 U.
2. The second case, after treatment with insulin, was dismissed 
sugar free in June, 1923, without insulin. He was well till 
readmitted on 3rd October, 1923, with a carbuncle on the neck; 
the urinary sugar was then 220 gms., the blood sugar 0 35 
per cent. Insulin brought the sugar down to n il,  but a dose 
of 35 U was required, showing that his tolerance was greatly 
reduced since his last admission.
After studying cases of this kind it is only natural to ask— 
Whether or not sepsis in a normal individual leads to any 
such want of carbohydrate tolerance ?
It has been observed by a number of workers on this subject 
that in certain abnormal conditions, other than diabetes, there 
is a distinct defect in carbohydrate tolerance, evidenced either 
by the actual presence of glycosuria or by the appearance 
of sugar in the urine following upon the ingestion of a quantity 
of glucose. In the Lancet of 23rd December, 1899, Cuthbert 
Wallace described a series of cases of this kind—some were 
cases of gangrene, others were septic conditions, such as 
carbuncle, cellulitis, &c. In all of these he found either actual 
glycosuria or potential glycosuria, and he pointed out that 
as soon as the septic focus w’as removed, e.g., on amputation 
of a gangrenous foot, the glycosuria disappeared. Prévost, 
in 1878, and Redaud, in 1886, had previously described similar 
cases, calling the condition of “ sapræmic glycosuria.”
Since then, methods of estimating the percentage of sugar 
in the blood have made it possible to observe more accurately 
what actually occurs in cases such as the above. Grigaud, 
Brodin, and Rouzaud, in 1920, found that hyperglycæmia was 
the rule in infectious diseases, while Poll and Campagnolle 
showed that there was a lowered glucose tolerance in such 
cases. Cammidge finds that even in an ordinary fehrile cold 
the fasting level of the blood sugar is raised, and glucose 
tolerance is lowered.
Willcox and others have drawn attention to the influence 
of septic foci in causing hyperglycæmia. Willcox draws special 
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B . M . Age 31. Commercial Traveller,
ADMITTED: 21:4:23*
PRESENT ILLNESS; Duration: 4 years.
Symptoms: Thirst,polyuria,loss of weight.
Sugar discovered Oct.I92O: dieted with 
poor results.
PAST ILLNESSES: Appendix removed I915.
Malaria I9I&.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Tall:spare. Skin dry and yellow tinged. Heart
normal:pulse frequent and weak. Lungs normal:. 
odour of acetone in breath: some"air-hunger." 
Teeth septic:tongue furred, K.J.0 not elicited: 
pupils normal.
PROGRESS: Patient was so collapsed on admission and shewed such
evidence of acidosis that insulin was commenced at once 
with oatmeal diet. Cardiac stimulants (digitalis,alcohol, 
etc.) were also administered. The general condition 
rapidly improved,the pulse falling to normal in 4 days 
and the tongue cleaning. Acetone,however,persisted in 
amount in the urine,but the alveolar GO“was more satis­
factory. There was definite oedema on the 27th. Insulin 
was increased to 70 units per day,and continued there­
after in rather smaller amount:but the urine was not 
rendered acetone-free for 19 days,the longest period 
which I have found it to persist. On 9:5:23 the K. J, s 
were elicited. Despite changes in the diet and insulin 
dosage sugar persisted in the urine and the B.S. ran 
above the normal level. A maximum dose of 05 units was 
reached. At this point the patient had a definite hypo- 
glycaemic reaction,abolished by sweet tea and bread. 
Following this the dose of insulin was reduced,and with 
continued dosage of 50 units the urine was rendered sugar-
free, He left hospital on 70:120:120 = 1#40 with 30 units
of insulin,free from symptoms.
Admission DISCHARGE
Weight 50.3k. 53*7%.
Blood Sugar 0.38% 0.21%
Urinary Sugar 70gms. Trace
" Acetone ++++ -
A satisfactory result in a difficult case. When seen on 
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Thirst,polyuria,loss of weight. 
Weakness. Dieted with fair 
success. Symptoms returned 1922; 
treated in diabetic clinic with 
good result. Lately a return of 
symptoms.




GENERAL CONDITION: Tall; thin. Skin moist. Heart normal.
Lungs - no dulness to percussion,but R.M. 
at Rt. apex deficient, V.F. and V. R. +z no 
rale. K.J.s and A.J.s not elicited,
PROGRESS: Patient commenced treatment on a diet slightly
beneath equilibrium and insulin was administered 
at once. In view of the history of starvation 
dietary it was deemed unnecessary to try it further. 
With rapidly increasing insulin acetone and sugar 
were rapidly cleared from the urine. When the dose 
reached 65 units hypoglycaemic symptoms manifested 
themselves,and the dose thereafter was reduced. 
(Described in 'Insulin'text). Patient frequently 
exceeded his fooiaallowance latterly and it was 
found impossible to keep the urine sugar-free. He 
went home on 91:148:155 = 2351,free from symptoms 
save slight glycosuria,with 4 5 units of insulin.
Patient was seen frequently following discharge.
He improved very greatly during the summer 1923, 
putting on I4lbs. in weight. In Jan. 1924,however, 
he took Influenza, and symptoms returned in spite 
of insulin. But with the summer he again improved, 
though he was never so well as the previous year. 
Numerous changes in diet and insulin dosage were 
tried with varying success: but in the autumn 1924 
he was definitely losing ground,and rale was 
audible in the Rt. chest. He was readmitted for
pRüGKESS: treatment.
(Oontd. )
READMITTED: 6:11:24. The general condition was little
change I from IS months earlier. The K.J.s were 
now present and fairly active. Considerable 
rale at Rt.apex.
PROGRESS: Diets were carefully revised,and on this occasion
patient ate nothing beyond his rations. A|1 
symptoms rapidly disappeared,and patient went 
home on 57:51:151 = 1971,free from symptoms with 
40 units of insulin.
By the end of Dec.1924 he had gained 121bs. The 
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G.O. Age 41# Pwidler#
27:6:23.
RMMBHT IXJiH£SS; Durmtlmax J aentluk
Sjm^tQmmi Thlret# pelyur®#, l e w  ef m i ^ t #




m W L Y  HISTOEIs Negative#
CONDITION : Thin# Skin moist# Aqm# Arteries 
slightly thiokened# Smê» Br<m(^tie*
Tongue dry# Spleen readily palpable#
Liver normal# Blood normal# Knee Jerks 
not elicited: Pupils normal# Wass#
React, negative#
raOÜBSSs Patimt mommenoed treatment on the usual dietetic 
limes# Acidosis, considerable on admission, 
cleared up rapidly, while the migar disappeared 
fpcam the urine though more slowly. With 
specific treatment the mass in the left 
hypochondriim disappeared, and progress generally 
was uninterrupted until 2:3:23 when i^tient 
developed a perineal abscess. He was transferred 
to a surgical ward for operation# The diet on 
dismissal was 30:30:140 = 1900#
AdWissi%. Discharge*
«eight 5tk# 50k#
Bleed Sugar 0#47^ 0#2t̂ .
Uri»ry Sugar 224 ĝ m# #MMS#
Drinary Acetone ^  4-
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D.D. Age 57 Clerk.
ADMITTED: 7:7:23.
PRESENT ILLNESS: Duration: Some years.
Symptoms: Weakness of left leg and arm, and of 
right leg.
Sugar discovered on routine examination 
in hospital.
PAST ILLNESSES: Syphilis IS9S.
Malaria 1916.
FAMILY HISTORY: Mother and one brother died of Phthisis.
GENERAL CONDITION: Stout. Skin dry. Psoriasis. Heart normal. B.P.
150 mm.Hg. Lungs normal. Tongue coated: 
pyorrhoea. K.J.s absent: plantar reflexes 
extensor; Argyll-robertson pupils. Rhombergs 
sign +. Walks with a limp, dragging the leg. 
Incoordination hands and feet. Mentally very 
dull. Wass. React. + ve.
PROGRESS: Patient was never strictly dieted and glycosuria
persisted throughout his whole residence. On light 
diet with sugar the urinary sugar rose to 240 gms.
When sugar was withdrawn from this diet it fell to 
30 gms. The morning blood sugar reading was never 
found above 0.10%. but a Glucose Test on 13:7:23 gave 
a 'Diabetic' curve. Patient left hospital on 117:78:46 
= 1194, his condition practically unchanged.
Admission Discharge
Weight 59.3k. 58.1k.
Blood Sugar 0.13% 0.27%
Urinary Sugar 95gms. 8gms.
Urinary Acetone
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W. M.B. Age 63 Grocer,
ADMITTED; 23:7:23.
PRESENT ILLNESS; Duration; S years.
Symptoms ; Weakness,sleeplessness,anorexia.
Sugar discovered S years ago; no 
treatment.
PAST ILLNESSES; Nil save results of alcoholism.
FAlvIlLY HISTORY; Negative.
PRESENT CONDITION: A frail,done old man. Poorly nourished. Ill
and worried. Heart enlarged; V.S.murmur at 
apex,conducted. Arteries sclerosed; B.P.225 
mm. Hg. Tongue furred. Reflexes ++. Urine- 
albumen ++.
Unable to walk on admission.
PROGRESS; Glycosuria was considerable on admission,and shewed 
little change on a moderately restricted diet - 
( 7g:74:86 j. Insulin was commenced on the 5th. day, 
and increased with increasing diet. Thereafter 
progress was very satisfactory. The tongue cleaned, 
appetite returned,and patient slept well. The B.P. 
fell to 180 ram.Hg. He felt better than he had done 
for years,and latterly was able to be about for the 
greater part of the day. He left the Home on 132;#9:
159 = 2099,free from discomfort. On 20 units of 
insulin the urinary sugar ran under 20 gms. in 24 hrs. 
No attempt was ever made at starvation on account of 
age and weakness.
A satisfactory result in an old diabetic. The 
glycosuria was efficiently controlled by insulin, 
and symptoms held in check.
Patient carried on very comfortably for two years 
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J.R. Age 65 Printer
ADMITTED; 31:7:23.
PRESENT ILLNESS; Duration; 2% years.
Symptoms; Tiilrst,polyuria, loss of weight, 
weakness.
Sugar discovered 2% years ago. 
Dieted strictly since then.




GENERAL CONDITION ; Tall; very emaciated. Smelling strongly
of acetone. Anaemic. Gedema of feet and 
legs. Ohest emphysematous. Heart sounds 
of poor quality. K.J.s sluggish.
PROGRESS: In view of patient's weakened state he was
placed upon a modified light diet,and insulin 
was administered at once. Acidosis cleared up 
rapidly but glycosuria was increased. On a 
calculated diet subsequently with big dosage of 
insulin little change was made in the sugar 
output. Meantime oedema spread to involve the 
trunk and arms. An attempt at semi-starvation 
was followed by collapse ( diet 33;40;45 }. 
Patient left the Home on 99:120:136 = 2280,with 25 units of insulin, still somewhat oederaatous, 









An unsatisfactory result in an old man with 
severe diabetes and myocardial weakness.
Subsequently patient improved,and was able to 
travel to business twice a week. He died a year 
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J. B. P. Age 50 Motor Driver.
Treated at home. .
PRESENT ILLNESS) Duration; 4 years.
Symptoms; Thirst,polyuria,weakness. Dieted 
with some improvement. Recently 
dimness of vision-toxic amblyopia. 
Cannot read or write.
Loss of weight.
Past Illnesses; Nil.
FAMILY HISTORY; An uncle has diabetes.
GENERAL CONDITION; Fairly well nourished. Skin moist. Reflexe
normal. Physical examination entirely 
negative.
PROGRESS; Patient was placed upon an equilibrium diet and 
insulin was commenced at once. Acetone quickly 
disappeared from the urine,and glycosuria was 
easily controlled. He was very careless about diet 
and occasionally exceeded his allowance. He 
completed treatment on 31:117:110 = 1662,free from 












Patient was seen frequently during the following 
6 months. His weight increased to 61.8k. and his 
eyesight improved so that he was able to write 
and read with ease.
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J.W. Age 25 Grocer.
ADMITTED; 7:8:23.
PRESENT ILLNESS: Duration: 9 months.
Symptoms: Thirst,polyuria,loss of weight, 
weakness*
Sugar discovered May 1923: dieted 
with considerable relief.
PAST ILLNESSES: Measles in infancy.
Gassed 1915: ? T.B.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Well developed: apparently healthy. Skin
moist. Heart normal. Lungs- dulness Rt.apex, 
expiration prolongued; no rale* Tongue 
moist: abdomen normal. Knee Jerks not 
elicited. Urine- sugar lÔ i: acetone +++.
PROGRESS: Patient was placed upon the usual routine diet on
admission: but on 9:8:23 he annotinoed that he could 
iK>t endure the treatment, and went home irregularly. 
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R.T. Age 14 Leather-worker.
ADMITTED; 9:8:23.
PRESENT ILLNESS; Duration; 6 week*.
Symptoms; Thirst,polyuria,loss of weight, 
weakness.
Sugar discovered July 1923: 
dieted without relief of symptoms,
past Illnesses; Whooping Cough in childhood.
Chicken Pox 1913 .
FAMILY HISTORY: Negative.
GENERAL CONDITION: Well developed, skin dry but clear.
Heart normal. Lungs healthy. Tongue dry: 
Reflexes normal.
PROGRESS; Patient commenced treatment on the usual dietetic 
lines,and acetone and sugar rapidly disappeared 
from the urine. A Glucose Test on 17:8:23 gave a 
’Diabetic curve’. Progress was uninterrupted,and 




Blood Sugar 0.14^ 0.07^
Urinary Sugar 98gms. Free
* Acetone ++
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David Glassford Age 23 Draper.
ADMITTEQ; 17:8:23.
PRESENT ILLNESS: Duration: 3]̂  years.
Symptoms: Progressive loss of energy,thirst, frequency of 
micturition,loss of weight,feeling of numbness
t in legs.
Sugar discovered in I92O: treated successfully 
with diet. Symptoms returned 3 weeks ago.
PAST ILLNESSES: Boils I917, in the Army.
family HISTORY: Negative.
PRESENT CONDITION: Thin: in poor condition. Skin moist: no skin lesions.
Heart and lungs normal. Reflexes normal. Eyes normal.
PROGRESS: Patient shewed evidence of considerable acidosis on admission, 
but on routine starvation dietary it rapidly cleared up. By the 
4th. day the urine v/as sugar-free. As carbohydrate tolerance was 
very low - sugar appeared in the urine on 25-30gms. 0. - insulin 
was commenced 2 weeks after admission. In spite of increasing 
doses of insulin progress thereafter was very slow. Even with 
occasional starve days the B.S. tended to run above normal limits, 
while a trace of sugar persisted in thg urine. Acidosis caused no 
trouble. Patient left hospital on 100:80:120 = I800. free from 










57. 6k. 0.22# 
Free.











H s  .








Vo 0 J 0
?
o  0:s~* s (r*
o
obO O«JO g gOsB _  _oo Qrr
W r O û 0 o Oo %% Q Q Oïs—ç» C5- 2 ■- > o - 8 a a °
'ô’X T T ^ ^ T X T ^ o , • o o Q »s) s, s3 s3 If* Q Q Q Os:^ sS ss :*-« a s = g--' ^ Q Q = O Q - JS-bo 0% WQ
= o ' ''5 S S 4 Ü . S  s  * Ü  IzF 3 » '  ̂ ^  ̂Ç 5 §-^-' * ‘ 4 - ^  v v  ‘ s &
■'1 ÊJ■4iffif 23 JA rürr?y JUj 2 J A 6 »/ Î R fp (f fZ /A f4ff/ ip2f z% -2?Jffo 74, sg Jo / 2 A- J' (f ,v %tA 4̂4--r-t f -f i- .r 4- - Y- -r -f* — / 1 1% T T̂“— — — J
— - — — — — — — — —
—
w.











m n rf?--fl_-o--i?--(R- / Vh=£L v>iHfrlÆk i£L-fi-
2S 7557 L ■in afis4 0 IBs4 0/o /o fo ipSo 25-sy-75̂25^Sf o 5o Jo3o 3o 40 t*c4o 40 4 0 4 0 ^0 4 0 0 40 4ff
"-
1 1



































ISULIN U N IT S . ^







PRESENT ILLNESS: Duration; 2 months.
Symptoms: Weakness,loss of weight,thirst,polyuria.
sugar discovered 2 weeka ago: dieted with 
disappearance of symptoms.
(PAST ILLNESSES: G. S.W.Rt. arm f slight ) I9I6.
Gassed I917.
FAMILY HISTORY: Negative.
.PRESENT CONDITION: Thin: poorly developed. Skin dry. Heart not enlarged;
V. S. murmur at apex,propagated into axilla: pulse 
regular. Lungs healthy. Abdomen normal. Reflexes normal,
PROGRESS: Glycosuria was rapidly cleared up on the usual dietetic lines, 
but it was found impossible to reach an adequate diet without 
sugar reappearing in the urine and there was considersble loss 
of weight. Insulin was commenced 24 days after admission,and 
with 20 units the urine was kept sugar-free on a satisfactory 
diet - 110:90:130 = 1970. Acidosis gave rise to no trouble 













A satisfactory result. Prognosis good with insulin.
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PRESENT ILLNESS: Duration; IS months.
Symptoms: Thirst,frequency of micturition,weakness, 
loss of weight.
Sugar discovered 6 months ago. Dieted with 
fair success,but weight still falling.
PAST ILLNESSES: Measles in childhood.
Ohicken-pox "
Influenza 1921*
Cystitis 1923* { 2 months before admission )
FAMILY HISTORY: 2 brothers died of T.B.
GENERAL CONDITION: Thin:poorly developed. Skin moist. Heart,lungs,and
abdomen shewed no abnormality. Knee jerks present.
PROGRESS: On admission patient shewed evidence of considerable acidosis, 
and 20 units of insulin were administered at once with abundant 
carbohydrate. It was then considered safe to revert to ordinary 
dietetic regime,and glycosuria was readily cleared by this 
means,while the B. S. fell to normal limits,and the urine became 
acetone-free. But weight fell steadily in spite of increasing 
diet,and insulin was resumed to allow of more rapid progress 
and to clear glycosuria. Unfortunately patient had to leave 
hospital and no arrangements could be made to continue insulin 
at home. He therefore reverted to diet alone andwas dismissed 














ON the whole an unsatisfactory result. This patient really 
required insulin. Without it the prognosis was
not good.
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Oarbunoîe on right cheek opened two 
days before admleelon. Sugar 




Spare build, skin healthy save for small 
carbuncle on right lower cheek with recent 
crucial incision* Nothing else abnormal 
discovered on physical examination.
In view of the presence of the carbuncle and 
considerable acidosis insulin was administered 
at once. Wet boracic dressings were 
applied to the cheek. After three days on 
insulin the acidosis completely disappeared 
and the slough quickly separated. The 
inflammatory condition subsided with remark­
able rapidity. Thereafter treatment proceeded 
on the usual dietetic lines, patient left 
the h<me on 90:85:135 & 1915 without insulin, 
with a normal fasting blood sugar, and free 














Patient was seen on 14:4:24 when he was very well# 
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D. F. Age 19 Glerk.
ADMITTED; 28:9:25.
PRESENT ILLNESS: Duration 2 years.
Symptoms : Thirst,polyuria,weakness,loss of 
weight.
Ooma averted with difficulty 2 
years before. Well till 3 weeks 
ago. Sudden collapse before 
admission.
PAST ILLNESSES: Nil save childhood ailments.
FAMILY HISTORY: Negative.
GENERAL CONDITION; Very emaciated. Skin moist. Collapsed and
cold. Pulse frequent,small,and soft. 
Respirations 32 per min.,full and sighing 
in characters odour of acetone in breath. 
Nothing abnormal detected in heart or 
lungs. Urine scanty; albumen +++: sugar 5#: 
acetone +++; diacetic acid +.
PROGRESS: Patient was rather drowsy but answered questions 
intelligently. Under stimulation and insulin he 
made some improvement and became warmer while the 
pulse improved in quality: but toward evening he 
vomited and the pulse began to fail. Meantime the 
drowsiness practically disappeared. Sickness,however, 
recurred and by 10 p.m.he was pulseless. He died at 
midnight on the day of admission,death being due 
rather to cardiac failure than to intoxication.
The condition of the blood was very interesting. To 
the naked eye it shewed an obvious lipaemia, while 
the centrifugalised specimen gave a copious deposit 
of fat.
POST MORTEM: Heart: Fatty degeneration. Valves healthy.
Lungs: Acute bronchitis.
Pancreas: Some enlargement: very firm: the head 
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J.F. Age S Sehoolboy.
AOHXTTBO] 12;10%23.
PRESENT lliXiNESSi Duratlcffi: 6 yeere.
Symptôme: Thirst, polyuria, nocturnal 
incontinence.
Sugar discovered at age of 3 years.
PAST ILLNESSESs Bronchitis at
Pneumonia * 2%
Measles "
Scarlatina * 7 •
FAMILY HISTORY: Good.
GENERAL CONDITION; Healthy, well developed. Skin moist. Heart
and lungs normal. Reflexes normal.
PROGRESS: Patient was free from glycosuria on admission, and
throughout his residence on full diet there was 
only an occasional trace of sugar in the urine,
A Glucose Test on 24:10:23 gave the following 
result :
Before Glucose }§ir. After •Y #  # «










Patient went home very well on 8*11*23 on full diet save for a moderate reetrietloa in ear%ohydrate.
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Glyoosuria discovered 1 year ago. At work on 
modified diet until admission.
PAST ILLNESSES; Measles -in childhood.
Vesical calculus 1915: operation:removal by Mr Parry. 
No trouble since.
' BAMILY HISTORY:Negative.
: GENERAL OONDITION: Small man:thin-but appears healthy. Skin moist and
clear. Heart and lungs normal. Abdomen normal. Knee 
jerks normal.
PROGRESS: Urine sugar free after 6 days diet:glycosuria returned on 
low diet.Insulin commenced 8 days later :required 30 units 
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G.C. Age 40 Lorryman.
ADMITTED; 7:11:23.
PRESENT ILLNESS: Duration: 2)̂  years.
Symptoms: Thirst,polyuria,frequency of micturit­
ion, loss of weight,weakness,dimness of 
vision,pain and swelling left leg. 
Sugar discovered 2 years ago: dieted 
with fair success.





Tetanus,following sepsis Rt. foot I912.
FAMILY HISTORY: Negative.
GENERAL CONDITION) Well nourished:muscles soft. Skin moist: scars
Rt.thigh. Rt.sciatica. Deformity of chest- 
bulging Rt. lower ribs. Heart and lungs normal. 
Teeth carious: alveolar abscess. Reflexes 
normal. Wass. React, negative. Urine contained a 
cloud of albumen.
PROGRESS: Sugar and acetone weremuch reduced by diet,but could 
not be cleared entirely from the urine. Insulin was 
therefore commenced on the 8th. day and rapidly raised 
to 50 units. A trace of sugar remained on 50:80x120 = 
1600,cleared by an occasional starve day. Patient left 
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ïhipet, polyuria, weakness, loss of
weight, dimness of vision.
In hospital in 1918; has dieted with 
lapses since then, and worked 
spasmodically.
PAST ILLHESSSS: Measles in childhood.
G. S.W. Left shoulder; superficial, I917.
G.S.W. Left leg: fractured tibia, 19IS.
Discharged from Army with Diabetes I919.
FAMILY HISTORY; Good.
GEHRHAL OOHDITIQH; Very poor. Skin dry but clear. Heart sounds
poor: pulse SO. Few rhonchi left apex. Teeth 
bad. Reflexes normal. Eyes - conjunctivitis and 
old iritis. IVass. React, negative.
PROGRESS: Insulin was administered on admission on account of 
emaciation and acidosis. Glycosuria was much reduced, 
but progress v/as unsatisfactory on account of gastritis 
and cardiac weakness. Occasional fainting attacks occurred 
on sitting up. Insulin dosage varied somewhat with 
appetite. Oedema was marked. After 8 weeks sugar 
disappeared from the urine on So:90;120 = I76O with 20 
units of insulin. The general condition gradually 
improved, and insulin was reduced: but relapses occurred 
not apparently due to breaking diet. He was dismissed 













A fairly satisfactory result in a patient apparently 
Srom out*, and unable to react pm^erly#
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Jam ©3 L a wson Age 15}^ Telegraph-boy.
ADMITTED : 13:11:25.
PRESENT ILLNESS;Duration; 7 years.
Symptoms; irequenoy of mioturition,polyuria,thirst, 
loss of weight.
14 days ago all ++ with headache and 
drowsiness. At work on diet till then. On 
day before admission passed 600 oz. of urine.
PAST ILLNESSES; Scarlet fever in childhood.
Thirst and polyuria 7 years ago ; transient,passed off 
without diet.
family HISTORY; Mother suffers from T.B., family history otherwise
negative.
GENERAL CONDITION; Emaciated, drowsy and listless,has to be roused to
answer questions. Skin very dry. Heart normal;pulse 
80,soft. Lungs normal ; respirations 24,easy. Tongue 
dry; breath smells of acetone. Constipated. Reflexes 
normal.
PROGitSSS; Insulin commenced at once on account of emaciation and 
acidosis.Collapsed shortly after admission - pulse 140. 
Improved under stimulation,but drowsiness very marked and 
difficulty in feeding. Three days later, after insulin 35 
+50 +25 acidosis cleared; very bright and skin moist.Progress 
thereafter uninterrupted. Insulin reduced. Dismissed on diet 
110;S5;150 = 1950 with insulin 10 units.
Admission Discharge
Weight 51% g k. 54.8 k.
Blood Sugar .48^ .10^
Urinary ” 112gms. Free.
" Acetone ++ -
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Robert MacDonald Age32 Tramwayman
ADMITTED; 5 ; 12:25 
APiüiSENT ILLNESS;
Duration; 1 year.
Symptoms; Thirst, frequency of micturition, polyuria, 
loss of weight, easily fatigued; sugar 
discovered April I925. Recent breathlessness 
on exertion. On moderately restricted diet 
and at work till admission.
PAST ILLNESSES; Mumps at 18
G.3.W. Rt 3h®ulder 19l6;sepsis.
' G. S.W. Left forearm I91 g;amputation at elbow.
Influenza I9I8.
FAMILY HISTORY: Negative.
GENERAL CONDITION; Fair development : skin moist and clear;knee jerks
and ankle jerks absent ;pupils normal. Wasting of 
muscles ol shoulder girdle.Heart lungs and abdomen 
normal.
Wass. React, neg.
PROGRESS;Attempt to clear glycosuria by diet unsuccessful,a trace
persisting.Insulinoommenoed after three weeks,and raised to 55 
units.Atrace of sugar remained on 60;75:120=1710,but patient 
was certainly eating unauthorised food.Dismissed on 6o;85;l4o 













A  satisfactory result,but patient would not "play fair5. 
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Symptoms : Thirst, frequency of mioturition,loss of weight.
Sugar discovered spring 1922.Dieted and at work since.
Recent dimness of vision,and now cannot see 
to read.
PAST ILLNESSES: Measles and scarlet fever in childhood.
Pneumonia 35 years ago.
Rheumatic fever in 1903,1908,1911.
FAMILY HISTORY: Negative.
GENERAL CONDITION:Poor condition. Skin dry and rough. Reflexes normal.
Heart enlarged: V.S. murmur at apex: pulse SO: 
arteries sclerosed and tortuous. Some general bronchiti 
-is. Tongue moist: abiomen negative; constipated.
Wass.React, neg. Ejrea: Incipient cataract.
PROGRESS: Sugar was greatly reduced by diet,but acidosis increased and 
oatmeal was necessary. On further starvation urinary sugar 
was reduced to a trace,and acidosis much improved.Insulin 
commenced on 13th.dayto clear acidosis and to expedite case.
No glycosuria on 130;S0:150 with insulin 5 units. The weight 
was much increased later,probably due to undemonstrable
” oedema. Glycosuria was marked on 22nd. Feb. and after— thedose









Discharge 66 a. 
.153% 
Free.
A satisfactory result. Patient was very stupid and unlikely 
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L.H. Age 60 Printer
ADMITTED; 16;1;24.
PRESENT ILLNESS; Duration: 15 years.
Symptoms; Nil save frequency of mioturition.
PAST ILLNESSES; Acute Rheumatism I919.
FAMILY HISTORY) Only child died at birth.
GENERAL CONDITION; Muscular and fairly well nourished. Skin
moist. Ulcers left leg. Heart slightly 
enlarged; V.S. murmur at apex; arteries 
sclerosed. Left cataract and right 
retinal haemorrhage. Wass. React. +++ve.
PROGRESS; Patient was put upon a moderately restricted
diet and the urinary sugar ran between 10 and 20 
gms. Meantime active antisyphili^io remedies 
( Neokarsivan etc.) were administered. As 
glycosuria persisted the diet was slightly 
reduced and as weight was being lost insulin was 
given in small doses. As aresult of these 
measures the general condition was greatly 
improved, and patient left hospital on 100;50;120 
= 16SO, with 5 units of insulin, free from 
symptoms.
Admission Discharge 
Weight 55.4 k, 53.8k.
Blood Sugar 0.18% 0.12%
Urinary Sugar 10 gms. Free
Urinary Acetone
A Glucose Test on 18:1;24 gave a 'Lag' curve.
A case of Tertiary Syphilis with glycosuria.
iml.S.)! ■■ 
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J. McF. Age 64 Plumber.
ADMITTED: 31:1i24.
PRESENT ILLNESS; Duration: 3 years.
Symptoms; Thirst, polyuria, weakness, loss of 
weight, dimness of vision.
Sugar discovered 1916; carried on 
without diet.
PAST ILLNESSES; Injury tQ head and right knee I9IO.
Ulcer on right great toe,result of injury 1923.
FAMILY HISTORY: A sister has diabetes.
GENERAL CONDITION; Big and muscular but soft and flabby. Skin
moist. Recent perineal abscess. Heart sounds 
poor; 2nd.aortic +. Arteries sclerosed. 
Lungs- some bronchitis. Tongue furred. 
Reflexes normal.
PROGRESS; Patient commenced treatment on the usual dietetic 
lines, and the urine was rendered sugar-free 
without starvation. Thereafter progress was uninterr­
upted, the glycosuria returning on one occasion only 
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PRESENT ILLNESS; Duration: 1 month.
Symptoms: Thirst,frequency of mioturition,loss of weight. 
Sugar discovered 4 weeks ago.
PAST ILLNESSES: Herpes Zoster I905.
Alveolar Abscess 1920-
FAMILY HISTORY: Negative.
general CONDITION: Height 5’ 4)̂ ". Weight 11st. Well built : muscular. Skin
moist and clear. Heart and lungs normal. Bowels regular. 
Reflexes normal, lyes: high myopia, fundi and media 
normal.
Wass.React.negative.
PROGRESS: The urinary sugar was rapidly reduced to a trace on 60:25:5.,
but as time was a consideration in this case,insulin was
commenced on the 10th.day to expedite treatment. On 10 units 
with a moderately increased dietary a trace of sugar persisted. 
In view of this finding and the patient’s excellent condition 
a Glucose Test was performed on 26:2:24 to confirm the diabetic 
nature of the case. The result was as follows:
B. S. U. S.
pre.Gl. .086^ 2.6gms.
% hr. . 1 S2fo
1 hr. .252^ 5 gms.
I}^r. .191%2 hr. .095^ 10 gms.
;■ Thereafter diet was fixed at 65:60:130 = I670 , and without
\ insulin the urine became sugar and acetone free and remained so.
Save on admission the B. S. ran within normal limits.
A second Glucose Test performed on 7:3:24 confirmed the previous 
finding.
Apparently a diabetic, but Glucose Test shewed him to be in 
reality a "Lag" case. Advised to remain on restricted diet and 
to report progress.
-̂READMITTED: 2:1:25. The general condition was unchanged# A Glucose
Test now gave a typical Diabetic OuMre^ and 
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J. S. Age 55 Engine Driver,
ADMITTED: 10:5:24.
PRESENT ILLKESS: duration; 2 years.
Sy&ptoms; Loss of weight, shortness of breath 
on exertion, boils, ulcer on left 
foot.
Sugar discovered Kov.1922: dieted 
with some relief.
PAST XLLMESSES: Sciatica 1921.
FAMILY HISTORY: Good.
GEHERAL OûHDITIOH: Well built. Muscular. Skin moist and healthy.
Heart not enlarged: 2nd. aortic sound +. 
Arteries sclerosed and tortuous. B.P.14o mm. Hg 
Lungs normal. Reflexes normal. Urine - a trace 
of albumen. Wass. React, negative.
PRÛÔSESS; Patient commenced treatment on the usual dietetic
lines, but without starvation glycosuria disappeared 
in 4 days. With increasing diet it did not recur, 




Since dismissal on 1:4:24 patient had been 
very well and at work until 5:5:24 when he 
consulted his doctor on account of swelling 
of the feet. He was recommended for 
readmission.
Unchanged, save that now the K. J.s could not 
be elicited, and the pupils did not react 
to light. There was a trace of albumen in 
the urine, and a trace of sugar.
PROGRESS: Patient was put upon milk only and glycosuria cleared
up in 3 days. The trace of albumen persisted. Owing 
to home circumstances patient had to leave hospital 
before the completion of treatment, but sugar did 
not reappear in the urine.
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PëH. Age 53 Labourer.
FITTED;' 11:3:54.
PHESEHT ILLHESSi Durations 7 weeks.
Symptômes Thirst, polyuria, weakness, loss of 
weight.
Sugar discovered 2 days before 
admission.
PAST ILLHESSES: None save childhood's complaints.
FAMILY HISTORY: Good.
GENERAL üONDIÏIüNi Very ill. Much emaciated. Skin dry and harsh.
Somewhat dazed and very weak. Pulse rapid 
and poor in quality. Odour of acetone in 
breath. Lungs - consolidation Rt.apex; 
sputum copious: T.B. in spit. Reflexes 
normal. Wass. React. ++ve.
PROGRESS: patient commenced treatment on a moderately restricted
diet, and urinary sugar,present to as much as 255 gms. 
on 13:3*24, cleared up in 10 days. Insulin was given 
inlarge dosage on account of patient's emaciated 
condition. The change in his condition was remarkable, 
and he appeared to 'fill out* in a wonderful manner. 
Patient was dismissed on 31:3*24 to go to a Sanitorlum. 
He left hospital on 90*70:130 - 1810, with 30 units 
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a.%# Age 53 Braeeflnleher.
ADMITTED: 11:3:24.
p m s m t  XUMESSs Ouratlon: 2 years.
8ym#twe: Thlret, polyuria, lose of weight,
weakness, shortness of breath on 
exertion.
Had been on diet for 6 months.
PAST ILLNESSES: Erysipelas 1894.
Pyorrhoea 1922; teeth extracted,
FAMILY HISTORY: Good.
GENERAL CONDITION: Fairly good. Looks his age. Muscles soft.
Skin dry but clear. Heart not enlarged: 
sounds poor; arteries sclerosed and tortuous. 
Lungs - slight emphysema. Tongue coated. 
Reflexes normal,
PROGRESS: Patient commenced treatment on the usual dietetic
lines, and without starvation the urine became sugar- 
free in a week. With increasing feeding,however, 
glycosuria returned, and, as the diet was then quite 
inadequate, insulin was begun. Thereafter progress 
was fairly satisfactory, but the urine could not be 
kept sugar-free owing to patient breaking diet.
He left hospital pn 50:65:120 = 1570, much improved.











A eaee of moderately aevere diabete# In an unsatis­
factory patient.
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J a m e s  S h a w  A g ®  6 0  D y e - w o r k e r .
PRESENT ILLNESS: Duration: 6 years.
S y m p t o m s ;  T h i r s t , f r e q u e n c y  o f  m i c t u r i t i o n , p o l y u r i a ,  
l o s s  o f  w e i g h t , w e a k n e s s .
Symptoms first in 1918. Sugar discovered in 
1921 in Canada. Much improved on diet. Left
ADMITTED; 20:5:24* Canada 1:5:24. stopped diet: headaches,giddi­
ness, and marked loss of weight since that time.
P4ST ILLNESSES: Always healthy.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Small;thin. Skin healthy. Heart normal: arteries palp­
able. Lungs - some bronchitis. Tongue furred:constipatê 
ed. Knee jerks not elicited;pupils normal.
PROGRESS: Insulin was commenced at once,mainly on account of emaciation 
tho.acidosis was fairly marked. The dose was rapidly increased 
and acidosis had disappeared by the 4th.day. The morning B.S. 
was never above *i§# , but great difficulty was experienced in 
bringing the urine sugar-free in spite of large doses of insulA 
After six weeks on 30 units the urine became sugar-free and 
remained so on an equilibrium diet. He was dismissed on a diet 
of 60:75:135 = 1755. sugar and acetone free. The knee jerks 
were present on dismissal.
Admission Discharge
: Weight 44.5k. 48.2k.
f Blood Sugar .B9# .07#
Urinary Sugar Free.
"  A c e t o n e  +
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A*McM. Age 49 Foreman Shipwright.
ADMITTED: 30:5:24.
PRESENT ILLNESS: Duration: 2 months.
Symptoms: Thirst, loss of weight, occasional 
sickness.
Sugar discovered April 1924; dieted 
for 3 weeks.
PAST ILLNESSES: Scarlet Fever in childhood.
FAMILY HISTORY: Good.
GENERAL CONDITION; Thin, but well developed. Heart and lungs
normal. Some pyorrhoea ; constipated. 
Reflexes normal.
PROGRESS: Patient was given 200 gms. carbohydrate on admission 
in his diet and the urine contained only a trace of 
sugar. With a reduction to 100 gms. the urine became 
sugar-free. A Glucose Test was performed with the 
following result;
B. S. Ü.S.
Before Glucose 0.081# Free
% hr. After " 0.131#
1 " " " 0.177# 1.2 gms
2 • • • 0.080# Free
As this was obviously a 'Renal* 
curve patient was permitted to eat ordinary diet 
lees obvious sugar. He was dismissed on a diet on 
these lines - 120:100:100 = 178O. The morning 
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PHESENT ILLNESS: Duration; 2 weeks.
Symptoms: Thirst,polyuria,loss of weight. Sugar 
discovered 4 days ago.
PAST ILLNESSES: Measles in childhood.
FAMILY HISTORY: Negative.
PRESENT CONDITION: Thin:pale. Skin moistand clear. Heart normals arteries
palpable: B.P. 140 mm.Hg. Physical examination 
otherwise negative. Looks older than stated age.
PROGRESS; Patient commenced treatment on the usual dietetic lines,but 
glycosuria was difficult to control,and a satisfactory diet 
could not be reached without its reappearance. Insulin was 
commenced 3 weeks after admission,and with 10 units daily the 
diet was increased to 90:90:145 = 2025 with only an occasional 
trace of sugar in the urine. On these occasions patient was 
almost certainly eating unauthorised food. The blood-sugars 













A satisfactory result,but prognosis was not good as patient 
would not adhere to diet.
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M# Age 64 Dyer#
j m i n m t  24##%#.
FEESSST imagss* maratlorn; 5 yeere#
8y«#%mw% Folyurle, frequmaey of micturition,
feeling of numbness in hands and legs. 
In hospital IS months ago with 
diabetes; well thereafter till 1? 
months ago.
FAST liiLEESSESs Pneumonia IS74.
•* 1920#
FAMÎLÏ HISTOEÏ; Good.
GEEEKAl. OQKDITIOH; Small. Well built. Vitiligo hands and wrists.
Skin moist. Reflexes normal. Physical exam, 
otherwise negative. Wass.React. ++ ve.
F&OGÂESS: Patient commenced treatment on the usual dietetic 
lines, and sugar, never present in large amount, 
quickly disappeared from the urine. With increasing 
diet the urine remained sugar-free, but patient 
wearied of treatment and left hospital before an 
adequate diet was reached. The feeling of numbness 
in hands and legs was much improved.
Admission Discharge
Weight 55.5k. 56.7k#
Blood Sft̂ ar 0.20̂ , 0.15^
Urinary Sugar 10 gms. Free
Urinary Acetone -# -
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A.B# Age 36 Draughtiman
ADMITTED* 19*7*24#
P m S E U T  JLUJimst miration; 2
Syrngptom#* Frequenoy of mioturition, polyuria, 
pain in back#
Sugar discovered 6 weeks ago.
PAST ILLJJKSSES; Scarlet fever in childhood.
FAMILY HISTORY; Good.
GLMSEAL OQHDITIOH; Well built: Well developed. Skin dry. No
skin lesions. Reflexes normal. Tongue 
coated* Physical examination otherwise 
negative. Wass. React, neg.
PROGRESS; Patient commenced treatment on the usual dietetic 
lines, but starvation was never necessary as sugar 
was never present in the urine save as a trace.
With increasing diet the carbohydrate reached 120gms. 
before glycosuria recurred. Acidosis was never 
troublesome. Patient left hospital on 100;SO;145 = 




Qrinmry Sugar Trace Free
Uriamry Acetone • +
A G### of mild diabetes# A Gluee## lest In this 
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9 *M0a Age 30 Saddler#
ADMITTED: 16:9*24#




GSHEfiAL OOHDITIOH: Patient had been admitted to a home on 14:8 #4
with acute appendicitis, and an immediate 
operation had been performed. On 15:8:24 
it was noted that the breath had a strong 
odour of acetone and, on testing the urine, 
sugar was discovered.
Strongly built: excellent physique. Save for 
discharging wound of recent operation 
physical examination was entirely negative.
The urine contained sugar + : acetone ++ •
FHûGBSSSs Patient had been placed on milk diet by the surgeon 
in Gharge. On this diet glycosuria was minimal and 
the resting blood sugar was normal. Insulin was 
cautiously administered with a slight increase in 
the carbohydrate. In 3 days the urine was sugar-and 
acetone-free. The insulin was continued for a 
further 5 days when the patient's general condition 
was much improved. With increasing diet without 
insulin sugar reappeared in the urine in small 
amount* A glucose test performed some months later 
showed him to be a 'Lag' case. ( See page 51, 'Lag 
0##ee * * Section II }
AH regerde the appendix abscess healing took place 
rmthWP slowly, but the surgeon was very definite 
in hie opinion that its progress had been much 
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T.O. Age 54 Gamekeeper.
AmiTTED: 23iSi24^
PRESENT ILLNESS: Duraticmi 4 years.
Symptmae; Thiret, voracious appetite, general 
weakness.
Sugar discovered 1920 when in hospital 
for operation on leg. Dieted with 
improvement. Carbuncle Aug. 1925 : 
increasing weakness since.
PAST ILLNESSES: Chill I915.
Accident to left leg: incised wound involving 
muscle 1920.
FAMILY HISTORY: Negative.
GENERAL CONDITION; Well built: florid. Skin moist. Soar of old
wound left leg above knee: walks with slight 
limp. Heart and lungs normal. Tongue furred : 
constipated. Reflexes normal.
Urine - trace of albumen : no casta.
PROGRESS: Entirely satisfactory. On a falling dietary sugar
disappeared from the urine in 3 days, and never 
recurred during the subsequent period of treatment.
The albuminuria quickly cleared up, and acetone was 
never present. Patient was dismissed on 90:80:120 = 
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Andrew Cunningham Age 4? joiner. ^*35
ADMITTED: 22:8:24.
giJnJEMT ILLMEp3:
§ y@a^g.Ihirst^polywia,loss of weight,weakness 
in,legs.
Sugar discovered 2 years ago:dieted with 
success. Symptoms returned during past 6 
months.
PAST ILLNESSES: Boils on neck 1909.
FAMILY HISTORY: One sister tubercular: otherwise negative.
GENERAL CONDITION: Thin, fair development: skin moist,no skin lesions.
Arteries thickened: B.P.i50.mm.Hg. Lungs shew 
evidence of some emphysema. Knee jerks present, 
but difficult to elicit.
PROGRESS: Patient commenced treatment on the usual dietetic lines,
but as glycosuria was persistent and acidosis was becoming 
more marked insulin wasadministered on the 6th. day. The 
acetone rapidly disappeared from the urine,but the urine 
was not rendered sugar-free until 23 units were given. 
Thereafter progress was uneventful,and patient left 




Blood Sugar 0.22^ 0.13%
Urinary " iSgms. Free
* Acetone ++
A satisfactory result in a moderately severe case.
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I. 36
M.M# Age 6S Pltheadiian*
ADMITTED: 26:11:24.
PRESENT ILLNESS: Duration : Unknown.
Symptoms ; Gangrene of Right foot, following 
Injury.
Sugar discovered on admission to 
hospital.
PAST ILLNESSES: Measles in childhood.
’Rheumatism' I9I9.
Ohronio Bronchitis - some years.
FAMILY HISTORY) Good.
GENERAL CONDITION: Fair. Skin soft. Gangrene 2nd,Rt. toe: 3rd.
Rt.toe inflamed. Heart sounds of poor 
quality. Lungs - bronchitis and emphysema. 
Reflexes normal. Arteries thickened.
PROGRESS: Patient commenced treatment on a moderately
restricted diet, but as gangrene tended to spread 
insulin was given on the 4th. day. Glycosuria, 
never very pronounced, soon became trivial. With 
increasing diet and insulin the urinary sugar never 
rose above 20 gms. in 24hrs, and latterly it was free 
to a trace. The gangrene spread to the foot and on 
2:1:25 a septic arthritis occurred in the left 
elbow. He was transferred for operation on 7:1:25 
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Dale yo/ A d m is s io n . . .
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W EI G HT  
IN K IL O S
Ls.̂  Co.-2«00-4,24
I. 37
A# H. Age 51 Bollemeker.
ADMITTED* 16*12*24 .
PREimfT ILLNESS* Duretlw; 5 yeere#
Symptoms; T h ir s t ,  p o ly u r ia ,  l o s s  o f  w e ig h t ,  
w ea k n ess, d im n ess o f  v i s i o n .
Sugar d is c o v e r e d  May 1922: d ie t e d  
w ith  f a i r  s u c c e s s .
PAST ILLNESSES: M e a s le s  in  c h ild h o o d .
FAMILY HISTORY: Good.
GENERAL OONDITION: W ell b u i l t .  S k in  m o is t .  V a r ic o s e  v e in s  b o th
le g s .H e a r t  and lu n g s , norm al. Tongue c o a te d ;  
odour o f  a c e to n e  in  b r e a th . R e f le x e s  norm al.
PROGRESS* P a t ie n t  commenced tre a tm e n t on th e  r o u t in e  d i e t e t i c  
l i n e s ,  b u t he showed such  e v id e n c e  o f  a c id o s i s  th a t  
i n s u l i n  was a d m in is te r e d  on th e  3 rd . day. D e s p ite  
r a p id ly  in c r e a s in g  d o sa g e  i i f f i c u l t y b w a s  e x p e r ie n c e d  
in  k e e p in g  th e  u r in e  s u g a r - f r e e ,  b u t l a t t e r l y  t h i s  
was a cco m p lish ed  w ith  55  u n i t s .  P a t ie n t  l e f t  h o s p i t a l  
on 60* 5 5 * 1 3 0  = I 6 5 0 , f r e e  from symptoms and w ith  h i s  
e y e s ig h t  much im proved.
Weight Blood Sugar  
Urinary Sugar  
Urinary A ceton e
A d m ission
6 5 . 5 k .
0 . 2 5 %
1 4 4  g jn s .  
+ + +
D isch a rg e
66k#
0 .  1 2 ^  
F ree
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I. 33
Mrs. MoD. Age 4 7 . i W u s s e i f e .
ADMITTED: 7*3*23 .
PRESENT ILLNESS: D u râtl e a : . 3 m oath s.
Symptoms: T h ir s t  s i^  p s i f t a r i s .  Y U I v i t i s .
PAST ILLNESSES: A ppendix o p e r a t io n  I9 1 7 . 
P r o la p su s  U te r i  1922. 
M enorrhagia  I 9 2 3 .
FAMILY HISTORY: N e g a t iv e .
GENERAL OONDITION: S to u t .  S k in  d ry . T. 101*: P . 120.
R. 30.  Oedema o f  a n k le s .  Broaoho Pneum onia. 
V u lva  Red: P r o la p su s  U t e r i .  U r in a t io n
p a in f u l .  U r in e -  pus ++.
PROGRESS: P a t ie n t  commenced tr e a tm e n t on a  m o d if ie d  m ilk  d i e t
b u t l a t e r ,  w ith  th e  c le a r in g  up o f  th e  u r in a r y  
sym ptom s, th e  r o u t in e  s t a r v a t io n  d ie t a r y  was 
i n s t i t u t e d .  On t h i s  reg im e su g a r  r a p id ly  d isa p p e a r e d  
from  th e  u r in e  and d id  n o t  r e c u r  w ith  in c r e a s in g  
d i e t .  P a t ie n t  l e f t  h o s p i t a l  much im proved, f r e e  
from  g ly c o s u r ia ,  on 5 0 : 90: 120 = 1640.
W eight 
B leo d  & igar  
U rin a ry  Sugar  
U rin a ry  A cettm e
Admiaaion#
8 8 .2 k .
0 . 1 8 #
5 5  @ a s #
D iaoh arge,
83.  8k. 
0. 16#. 
F r ee .
A oa a e  o f  m ild  d ia b e te a  w ith  Brcm^do P n a w m ia  and c h r o n ic  
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6  m m m t h # .
A tta c k #  o f  g id d in e s s  s in c e  O ct.
1922. T h ir s t ,  fre<paenoy o f  
m ic tu r it io m , p o ly u r ia  s in c e  Jan . 
1925. ^ ig a r  d is c o v e r e d  Feb. 1923.
M e a s le s  i n  ch ild h ood *
S c a r le t  F ev er  *
W hooping Gough *
G h ick en -p o z  *
E r y s ip e la s  I 885.
A b sc e ss  o f  v u lv a  1921.
FAMILY HISTORY: N e g a t iv e .
PRESENT CONDITION: T h in . S k in  lo o s e ,  g la z e d  and p igm en ted .
C o n s id e r a b le  oedema o f  l e g s  and f e e t .  
A r t e r ie s  s c le r o s e d .  B .P . 150 mm. Hg* 
lAmgs mmphysmaatous. Torgue c lea n ?  
c o n s t ip a t e d .  Knee e l i c i t e d  ;
p u p i l s  norm al.
PROGRESS: P a t ie n t  shewed c o n s id e r a b le  a c i d o s i s  on a d m iss io n
and treatment was commenced w ith  oa feaea l. In  
5 d a y s  a c e to n e  h@kd c o m p le te ly  d isa p p e a r e d  from th e  
u r in e #  The u r in e  was m ig a r -fr e e  on o a tm ea l d i e t ,  
b u t  on  in c r e a s e d  f e e d in g  a  t r a c e  o f  su g a r  appeared  
and p e r s i s t e d .  The o e d ^ a  g r a d u a lly  c le a r e d  up 
# w i t h e  p a t ie n t  l e f t  h o s p i t a l  on 7 0 : 7 0 : 90 = I 370 , 
much iag^roved.
A d n iss io x u  D isc h a r g e .
Weight 
B le o d  @ u#^  
Urinary Sugar 
UrUmry A^tone
59* 8k . 
0*12# 
N i l .
5 7 .2 k .
0. 15# .
T ra ce .
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Ida Eoaa Age 2S Hoapltal Kurae*
A D M I T T E D ;  3 0 : 3 : 2 3 .  - - -
PKESEHT ILLNESS: D u r a tio n : 2}  ̂ y e a r s .
Symptoms: îp o ly u r la  s in c e  t e s t i n g  h er  own u r in e  2]4 year* 
ago and f in d in g  su g a r  p r e s e n t .  I n t e r m it t e n t  
g ly c o s u r ia  s in c e  In  s p i t e  o f  d i e t .
PAST ILLNESSES : Pneum onia in  c h ild h o o d .





.family HiSTOiiY: N e g a t iv e .
PfiESEîîT COEDITION: Well nourished,healthy looking girl.Skin moiets some
scars right side of neck,due to o ld  a b s c e s s e s .
Physical e x a m in a tio n  entirely negative.
paoG&ESS: G ly c o s u r ia  persisted in m inim al amount quite Irrespective o f  
diet. The b lo o d -s u g a r  r e a d in g s  were always normal. A g lu c o s e
t e s t  gave atypical•Henal*resuit- a normal i n i t i a l  and final 
reading wl«#h a  highest reading of 0 . 1 3 7 <*
mADMITTED: 2 3 : 1 : 2 4 .  F u rth er  t e s t s  co n firm ed  th e  n a tu r e  o f  th e  g ly c o s u r ia .
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Mrs. m# Ags 71. HouBswlfe.
AQMXSSSD: 2 7 s3 s2 3 »
P f i S S S S ^  I L L K B 8 S ;  D i M U @ n :
Symptoms; 6  m m m t h s .Attm ok# o f  g id d lm o ss  s l s o s  O ot. 
1922. T h ir s t ,  fr e q u e n cy  o f  
m lctu rltlrn m , p o ly u r ia  s in c e  Jan . 
1923# a ig a r  d is c o v e r e d  Feb. 1923.
PAST ILLSSSSES; M e a s le s  i n  c h ild h o o d .
S c a r le t  F ev er  •
W hooping Oough *
C h ick en -p o x  *
E r y s ip e la s  I&S3.
A b sc e ss  o f  v u lv a  1921.
FAMILI aXSSO&Y: N e g a t iv e .
PRaaism COHDIXXOM; X hln . S k in  l o o s e ,  g la z e d  and p igm en ted .
C o n s id e r a b le  oed%aa o f  l e g s  and f e e t .  
A r t e r ie s  s c le r o s e d .  B .P . I 50 im . Hg. 
lu n g s  %iphysmmat(ms. T orgue oleam : 
c o n s t ip a t e d .  Knee jm^ke met e l i c i t e d  : 
pupils normal.
PROGRESS; P a t ie n t  shewed c o n s id e r a b le  a c i d o s i s  on a d m iss io n  
and treatment w as commenced w ith  o a W e a l.  In  
5 d a y s  a c e to n e  heid c o m p le te ly  d isa p p e a r e d  from th e  
u r in e .  The u r in e  was m ig a r -fr e e  on o a tm ea l d i e t ,  
b u t on  I n c r e a se d  f e e d in g  a  t r a c e  o f  su g a r  appeared  
and p e r s i s t e d .  The o e d ^ a  g r a d u a lly  c le a r e d  up 
end t W  p a t ie n t  l e f t  h o s p i t a l  on 7 0 ; JOi 90 = 1370 , 
much jü ^ ro v e d .
Ada! selon. 01 scharge.
# e i f 0 t
B le e d
Oriamry Sugar 
O r i M r y  A ^ t o m e
59* «k.
0 . 1 2 J S
111.
5 7 .2 k .
0. 155t.Trace.
A came o f  g ly e e m u r la  In  a  woman s u f f e r in g  from s e n i l i t y .
m
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ïda R083 Age 28
1 . 4 0
H o s p ita l  H urae,
admitted; 3 0 :3 :2 3 .  - .......... '
PRESENT ILLNESS: D u r a tio n : 2}  ̂ y e a r s .
Symptoms: ? P o ly u r ia  s in o e  t e s t i n g  h er  own u r in e  2]  ̂ y e a r s  
ago and f in d in g  su g a r  p r e s e n t .  I n t e r m it t e n t  
g ly o o s u r ia  s in c e  in  s p i t e  o f  d i e t .
PAST ILLNESSES: Pneum onia in  c h ild h o o d .
M ea s le s  n n
Mumps *
S c a r le t  le v e r  "
D ip h th e r ia  "
Whooping Cough "
PAMILY HISTOEY; N e g a t iv e .
PRESENT CONDITION: W ell n o u r is h e d ,h e a lth y  lo o k in g  g i r l .S k i n  m o is t :  some
s c a r s  r ig h t  s id e  o f  n eck ,d u e  to  o ld  a b s c e s s e s .
P h y s ic a l  e x a m in a tio n  e n t i r e l y  n e g a t iv e .
PROGRESS: G ly c o su r ia  p e r s i s t e d  in  m inim al amount q u ite  i r r e s p e c t i v e  o f  
d i e t .  The b lo o d -s u g a r  r e a d in g s  were a lw ays norm al. A g lu c o s e  
t e s t  gave a t y p ic a l  "Renal * * resu lt- a norm al i n i t i a l  and f in a l  
r e a d in g  w ith  a h ig h e s t  r e a d in g  o f  0 . 137<«
READMITTED; 2 3 : 1 :2 4 .  B urther t e s t s  con firm ed  th e  n a tu re  o f  th e  g ly c o s u r ia .
She was in  e x c e l l e n t  h e a l t h  and about to  marry.
T f
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Mrs E. Age 46 H ou sew ife .
ADMITTED; 30:6:23.
PRESENT ILLNESS: Duration: 1 year.
Symptoms: Thirst,frequency of micturition, 
weakness,pruritis vulvae.
Sugar discovered July 1922: dieted and 
well: stopped diet with reÿurn of 
symptoms.
PAST ILLNESSES: Cystitis 1901.
Pleurisy 1912.
"  1 9 1 3 .
Albuminuria 1913,with pregnancy.
"  1 9 1 8 .
Gastric Ulcer I9 IS; haematemesis.
FALiILY HISTORY: Negative.
GENERAL CONDITION: Well nourished. Skin moist. V. V. both legs.
Heart and lungs normal. Tongue furred : acetone 
in breath: constipated. Reflexes normal.
Trace of albumen in the urine.
PROGRESS: Patient was treated on the usual dietetic lines,but at 
1000 Cal. with C. 70 sugar appeared in the urine. A 
Glucose Test gave a ’diabetic*curve. General nutrition 
was not satisfactory and insulin was commenced . 
Progress thereafter was satisfactory,patient gaining 
wei^t. The pulse ran around So, but nothing abnormal 
discovered. She left hospital on 25 units of insulin, 
with a trace of sugar in the urine.
READMITTED : 22:8:24. Patient had been well till 18:8:24 when she 
took a tonsillitis. She had had no insulin for 3 days.
GENERAL CONDITION: Cold : comatose,and could not be roused. Pupils
contracted: reflexes not elicited. Pulse 135, 
poor. Tongue very furred : acetone in breath: 
tonsils swollen,red,and covered with exudate. 
Urine: a trace of albumen. Sugar 2. 5 .̂ Acetone 
and Diacetic Acid ++. BloodSugar= 0.405̂ .
PROGRESS: Patient was given 20 units of insulin with 15gms. of 
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Mrs B. AgQ 66 H ou sew ife .
ADMITTED; 1 2 :9 :2 3 .
PRESENT ILLNESS: D u r a tio n : 1 y e a r .
Symptoms: T h i r s t ,p o l y u r i a , l o s s  o f  w e ig h t ,w e a k n e ss ,  
p a in  in  b a c k ,p r u r i t i s  v u lv a e .
Sugar d is c o v e r e d  O o t .19 2 2 .  D ie te d  w ith  
f a i r  s u o o e s s . Sugar r e tu rn ed  r e c e n t ly .
PREVIOUS ILLNESSES: Tramway a c c id e n t ,f o l lo w e d  b y " rh eu m a tics" ,J u n e  1922.
C y s t i t i s  J u ly  1 9 2 2 *
E n d o m e tr it is  J u ly  1922.
FAMILY HISTORY: N e g a t iv e .
GENERAL CONDITION: W ell n o u r is h e d : f la b b y . T en d ern ess  o v er  c o cc y x .
S k in  d ry . Tongue f u r r e d :c o n s t ip a t e d .  R e f le x e s  
n orm al.
The u r in e  c o n ta in e d  A lb .+ . B lood  + . Pus + . B .C o li  
on c u l t u r e .
PROGRESS: G ly c o su r ia  was m in im al on a r e a s o n a b le  d ie t ( I C O :9 0 :120= 1840)  
th ro u g h o u t h e r  r e s id e n c e .  No i n s u l i n  was r e q u ir e d . A G lu cose  
T e s t  on 1 3 :9 :2 3  gave a fra n k  D ia b e t ic  r e s u l t .  The B .C o li  
i n f e c t i o n  o f  th e  u r in a r y  t r a c t  was much im proved.
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R ebecca Horner 
ADMITTED: 1 8 :9 :2 3 .
Age 24
1 . 4 3
G ierke a 8.
PRESENT ILLNESS: D u r a tio n : 2 years*
Symptoms; T h ir s t ,p o ly u r ia ,f r e q u e n c y  o f  m ic t u r i t io n ,  
lo a s  o f  w e ig h t ,w e a k n e s s ,c o n s t ip a t io n ,  
s w e l l in g  o f  f e e t .
Sugar d is c o v e r e d  Dec. 1922. D ie te d  w ith  
l i t t l e  s u c c e s s .
PAST ILLNESSES: M ea s le s  in  c h ild h o o d .
W hooping-cough "
FAMILY HISTORY: N e g a t iv e .
GENERAL CONDITION: E m acia ted . S k in  m o is t .  H air  t h in .  Some oedema o f
a n k le s .  H eart and lu n g s  norm al. Tongue c o a te d :  
b r e a th  s m e l l in g  o f  a c e to n e :  abdomen d is te n d e d ;  
c o n s t ip a t e d .  Amenorrhoea f o r  4 m onths.
PROGRESS: P a t ie n t  shewed c o n s id e r a b le  a c i d o s i s  on a d m iss io n ,a n d  t r e a t ­
ment commenced w ith  o a tm ea l d i e t .  In  s p i t e  o f  t h i s  a c id o s i s  
p e r s is t e d ,a n d  su gar was n o t  reduced  in  th e  u r in e .  I n s u l in  
was commenced on th e  7 th . d ay , and a s  oedema had become 
much more m a rk ed ,th e  d o se  was r a p id ly  in c r e a s e d  to  a maximum 
o f  50 u n i t s  w ith  an in c r e a s in g  d i e t .  A ceton e q u ic k ly  d i s ­
appeared  from th e  u r in e ,b u t  g ly c o s u r ia  co n tin u ed  and th e  B. S. 
ran  c o n s ta n t ly  above norm al l i m i t s  d e s p i t e  numerous a d j u s t ­
m ents o f  d i e t  and i n s u l i n  d o sa g e . F o llo w in g  10 w eeks o f  t r e a t ­
ment th e  c o n d it io n  was much im proved. On a d i e t  o f  6 0 :S 0 :1 1 0  
= 1 5 5 0  w ith  4 5 - 5 0  u n i t s  o f  i n s u l i n  o n ly  a t r a c e  o f  su gar  was 
p r e s e n t  in  th e  u r in e .  The oedema was n e v e r  e n t i r e l y  a b sen t  
th ro u g h o u t h er  r e s id e n c e .
W eight 
B lood  Sugar 
U rin a ry  "
** A ceton e
Admission
3 6 .  2 k.
0 . 2 5 2 ^
45gms.
+ + +
D is m is sa l
3 6 .  8k. 
0. 202#
Free
A f a i r l y  s a t i s f a c t o r y  r e s u l t  in  a c a s e  slow  to  resp on d  to  
tr e a tm e n t.
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PRESENT ILLNESS: Duration: 4 months.
Symptoms: Thirst,polyuria,frequency of micturition, 
loss of weight,weakness.
Sugar discovered Aug.I9 2 3. Dieted with no 
success.
PAST ILLNESSES: Scarlet fever 1892 .
Neuritis following bicycle accident 1920.
Influenza 1922 .
FAMILY HISTORY: Negative.
PRESENT CONDITION: Thin: ill nourished. Skin moist: no oedema.Tongue
furred;considerable flatulence. Heart and lungs 
normal. Reflexes normal.
PROGRESS: Patient was so emaciated that starvation treatment was con­sidered inadvisable,and insulin was commenced on the 2nd. 
day with a fair diet (60:40:20)* Glycosuria was quickly 
cleared up with increasing doses of insulin,a maximum of 25  
units. An attempt was then made to reduce the insulèn and 
finally to stop it entirely:but sugar returned to the urine 
in amount,and insulin had to be resumed. Patient left hospital 











0 . 1 2 %Trace.
A satisfactory result in a moderately severe case. 
Subsequent observation shewed that the tolerance was not 
improved even agter prolongued insulin treatment.
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M a r g a r e t  p u r v e e  
ADUIîTED: 13:10:23.
Age 22
1 . 4 5
Domest 1 0 - serv a n t,
PRESENT ILLNESS; D u ra tio n ; 6 m onths.
Symptoms: T h ir s t ,p o ly u r ia ,f r e q u e n c y  o f  m ic t u r i t io n ,
l o s s  o f  w e ig h t . Symptoms fo llo w e d  an a t ta c k  
o f  t o n s i l l i t i s .
Sugar d is c o v e r e d  5  m onths ago.
PAST ILLNESSES: C hicken  pox in  c h ild h o o d .
I n f lu e n z a  I 9 1 8 .
T o n s i l l i t i s  Jan . 1 9 2 5 .
" June 1 9 2 3 .
FAMILY HISTORY: N e g a t iv e .
PRESENT CONDITION: W ell n o u r ish e d ;  h e a lth y  a p p earan ce . S k in  m o is t .  Some
g l o s s i t i s ;  b r e a th  h a s  odour o f  a c e to n e . L u n gs-E xp ir . 
p ro lo n g u ed  R t. a p e x ,w ith  V, F. andV. R .+ . R e f le x e s  
norm al.
PROGRESS:
P a t ie n t  shewed e v id e n c e  o f  c o n s id e r a b le  a c i d o s i s  on a d m issio n  
and commenced tr e a tm e n t on oa tm eal d i e t .  A c id o s is  p e r s i s t in g  
in  s p i t e  o f  tr e a tm e n t i n s u l i n  was a d m in is te r e d  and c o n tin u ed  
f o r  a week in  sm a ll d o sa g e . Sugar and a c e to n e  r a p id ly  
d isa p p e a r e d ,a n d  p a t ie n t  made s a t i s f a c t o r y  p r o g r e s s  t h e r e a f t e r  
on th e  u s u a l  d i e t e t i c  l i n e s .  She l e f t  h o s p i t a l  on 6 5 :9 5 : 1 3 0  = 
1810 , f r e e  from a c e to n e  and g ly c o s u r ia .
W eight 
B lo o d  Sugar 
U rin a ry  Sugar 
" A ceton e
A d m ission
5 9 . & k .  
0 . 9 5 * #
55gms.
+ + +
D is m is s a l
5 8 .  6 k. 
0 . 12# 
Free
A s a t i s f a c t o r y  r e s u l t .  T h is  c a s e  i l l u s t r a t e s  th e  tem porary  
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Mrs N. Agô 25  H ou sew ife .
ADMITTED: 15:10:25.
PRESENT ILLNESS; Symptoms: Hone. Sugar discovered on routine examin­
ation while in gynaecological wards for 
curettage. No glycosuria Dec.1922 - on 
examination for insurance.




GENERAL CONDITION: Physical examination entirely negative.
FRuGRESS: A trace of sugar was constantly present in the urine,unalter­
ed by the carbohydrate content of the diet. Three Glucose 
Tests gave results typical of Renal Glycosuria.
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Mrs M gG. Age 55 Housewife.
ADMITTED: 0 2 :1 1 :2 3 .
PRESENT ILLNESS; D u ra tio n : IS m onths.
Symptoms; T h ir s t ,  p o ly u r ia ,  l o s s  o f  w e ig h t ,  
w ea k n ess, p r u r i t i s  v u lv a e .
Sugar d is c o v e r e d  O ct. 1922: d ie te d  
w ith  s l i g h t  im provem ent.
PAST ILLNESSES: C h ick en  pox in  ch ild h ood *  
M e a s le s  " " .
î C y s t i t i s  1918.
FAMILY HISTORY: N e g a t iv e .
GENERAL CONDITION: S to u t . S k in  s o f t  and pigm ented*  
fu r r e d . H eart and lu n g e  normal, 
normal* U r in e  -  albumen + .
Tongue
R e f le x e s
PROGRESS: P a t ie n t  commenced tr ea tm en t on a m o d era te ly
r e s t r i c t e d  d i e t ,  and g ly c o s u r ia ,  a t  no tim e marked 
in  d e g r e e , r a p id ly  d isa p p e a r e d . W ith in c r e a s in g  
d i e t  i t  r e tu r n e d , b u t i t  was c o n t r o l le d  w ith o u t  
d i f f i c u l t y *  A G lu co se  T e s t  perform ed on t h i s  
p a t ie n t  gave a • d i a b e t i c  cu rv e* . P a t ie n t  l e f t  
h o s p i t a l  on 6 0 :9 0 :9 0  = 1410 , w ith  a t r a c e  o f  su gar  
in  th e  u r in e  b u t o th e r w is e  f r e e  from sympjtoms.
W eight 
B lood  Sugar 
U rin a ry  iu g a r  
U rin a ry  A ceton e
A d m ission
S3* 6k. 
fgm s.
O m S 5 ^
+
D isch a rg e
S l .S k .
T race.
0 .0 8 #
A c a s e  o f  m ild  d ia b e te s*
H11 a.
6
hme. D a te
TONE
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1 . 4 8
M rs. fi. Age 6 4 . H o u se w ife .
ADMITTED: 21:11:23.
PRESENT ILLNESS: Duration: 3 months.
Symptoms; Thirst and polyuria.
Patient was admitted for treatment 
of Rheumatoid Arthritis: sugar 
discovered on routine examination.
PAST ILLNESSES: Rheumatoid Arthritis since 1917*
FAMILY HISTORY: Two stlll-bom children in seven.
general OONDITION: Thin: not emaciated* Arthritis many
joints, > in hands and legs. Heart and 
lungs normal. Teeth septic. 6. Coli 
Cystitis. Wass. React, negative.
PROGRESS: Patient was treated throughout on a mildly
restricted diet, and glycosuria, never present to 
more than & slight degree, rapidly cleared up.
Two Glucose Tests gave diabetic curves. Patient 
left hospital on 90: 90: 120 = 1800, free from 
symptoms.
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A g e  27
1.49
Mill-worker.
PRESENT ILLNESS: Duration: 9 raonths.
Symptoms: Thirst,polyuria,loss of weight,weakness, 
anorexia.
Sugar discovered 9 months ago: dieted with 
fair success,butweakness and loss of weight 
persisted. Received a few doses of insulin 
during 10 days before admission.
PAST ILLNESSES: None so far as she can recollect.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Thin,but quite well nourished. Pale. Skin dry,but
clear. Constipated. Menstruation irregular.-Reflexes 
normal.
PROGRESS: On admission patient was treated on the usual dietetic lines, 
but tolerance was found to be low and insulin was commenced 
on the 10th. day. On a fair diet but with a low carbohydrate 
content (35gms) the urine was rendered sugar-free with 30 
units. On 22:2:24 she developed a tonsillitis,accompanied 
by a return of glycosuria and acidosis.As she was unable to 
take food insulin was omitted for one day,and acidosis had 
followed.With resumption of insulin the acidosis quickly 
cleared up,but glycosuria persisted. Home circumstances 
compelled patient to leave hospital. Diet was therefore 
increased to 65:45:130 = I610 with 35 units of insulin, a 
trace of sugar remaining in the urine. The weight increased 
rapidly toward the end of her residence,but no oedema could 
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PRESENT ILLNESS: Duration: 6 months.
Symptoms: Thirst,polyuria,loss of weight,dimness of 
vision,pru-ritis vulvae, leuoorrhoea.
Sugar discovered Sept. 1923. Dieted with 
little success.
PAST ILLNESSES: Measles in childhood.
FAMILY HISTORY: Negative.
PRESENT CONDITION: Fairly stout. Skin dry and scaly: hair thin and
falling out. Heart and lungs normal. Reflexes 
normal. Constipated. B. P. 110-70.
PROGRESS: Patient commenced treatment on the usual"Allen" lines,but 
it was found impossible to keep the urine sugar-free 
despite a fairly prolongyledperiod of undernutrition dietapy. 
Insulin was commenced 17 days after admission,and acetone 
and sugar were rapidly cleared from the urine. Some 
difficulty was experienced thereafter in keeping the urine 
sugar-free,and on 8:2:24,before this was accomplished,the 
patient developed an onychia which led to an exaccerbation 
of the glycosuria. The dose of insulin was increased,but 
patient left hospital on 65:55:140 = 1720,with 35 units of 













A fairly satisfactory result in a refractory case. The 
influence of an intercurrent sepsis is clearly demonstrated.
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ADMITTED: 2 4 : 1 2 : 2 3 .
Age 53
1 .5 1
H o u se w ife .
PHSSSKT ILLNESS: Duration: 7 years.
Symptoms: Thirst,loss of weight,pruritis vulvae, 
following an accident in 1916.
Sugar discovered May I917; dieted "off and 
on". Symptoms less marked recently.




GENERAL CONDITION: Stout : florid. Skin moist. Slight oedema of feet.
Evidence old phlebitis right leg. Heart and lungs 
normal. B.P.130-30. Glossitis:constipated. Reflexes 
normal.
PROGRESS: Treatment was commenced on the usual dietetic lines. The 
glycosuria rapidly fell to a"trace" and throughout the 
subsequent period of advancing diet it never exceeded this 
amount. Generally the urine was entirely sugar-free. She 
left hospital on 65:70:130 = 1690, free from any symptoms. 
Glucose Test on 22:1:24 - Diabetic.
Admission Discharge
Weight 76.9k. 74k.
Blood Sugar 0*25% 0.14^
Urinary Sugar 23gms. Bree
■ Acetone
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I .  52
M. L. Age 15 Confectioner’s Assistant.
ADMITTED: 5:2:24.
PRESENT ILLNESS: Duration: 3 weeks.
Symptoms: Thirst and polyuria.
Sugar discovered 10 days ago: 
dieted with some improvement.
PAST ILLNESSES: Tonsillitis frequently.
Tonsillectomy 19̂ 5.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Stout: healthy appearance. Skim moist.
Physical examination entirely negative.
PROGRESS: Patient commenced treatment on the usual dietetic 
lines and glycosuria cleared up in three days.
A Glucose Test at this time gave a frank ’Diabetic’ 
curve. She was kept on a low diet for some time 
with the object of reducing her weight : but later 
the diet was raised to 30:70:120 = I6S0, at which 
it remained. The urine remained sugar-free through­
out the remainder of her residence. Further Glucose 
Tests gave ’lag’ or ’renal’ curves. (These curves 
are discussed in the section on ’Diagnosis’).













An excellent result in an early case. Glucose 
Tests pointed to an actual cure of the condition, 
but subsequent investigation did not confirm 
this optimistic opinion.
.Date 
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Mrs L. Age 37 H o u sew ife#
ADMITTED: 1 0 :2 :2 4
PRESENT ILLNESS: D u ra tio n : 2 years#
Symptoms; T h ir s t ,  p o ly u r ia ,  l o s s  ©f w e ig h t ,
w ea k n ess , b r e a t h le s s n e s s  on e x e r t io n #
PAST ILLNESSES: •Rheumatism* 1901.
Anaemia 1919 ( a f t e r  l a s t  c h i ld  )•
M ea s le s  1921#
family HISTORY: M other d ie d  o f  H eart D isea se#
GENERAL CONDITION: T hin  b u t f a i r l y  w e l l  d evelop ed #  Skin  m oist#
H eart e n la r g e d ;  V .S # m itr a l murmur: 2nd* 
p u lm on ic sound ♦ :  numerous e x t r a s y s t o le s #  
Lungs normal# Tongue d i r t y ;  p yorrh o ea . 
R e f le x e s  normal#
PROGRESS: patient commenced treatment on th e  usual dietetic
l i n e s ,  b u t g ly c o s u r ia  was o b s t in a t e  ami i n s u l in  was 
a d m in is te r e d  on th e  Sth# day on a cco u n t o f  h e r  p oor  
c o n d itio n #  W ith in c r e a s in g  d i e t  and in s u l i n  th e  
g ly c o s u r ia  rem ained m in im a l, b u t I t  r e q u ir e d  35 u n i t s  
©f in s u l i n  to  b r in g  th e  u r in e  sugar-^free# The d ose  was 
l a t e r  red u ced ,a n d  p a t ie n t  l e f t  h o s p i t a l  on 3 0 :6 5 :1 5 0  
= 1750 w ith  20 u n i t s  o f  in s u l i n .
W eight 
B lood  Sugar  
U rin ary  Sugar  
U rin ary  A ceton e








A case ef moderately severe diabetes in a woman 
suffering from mitral disease.
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Mrs M. Age 36 Housewife.
ADMITTED; 1:4:24.
PRESENT ILLNESS: Duration: 5 months.
Symptoms: Thirst,polyuria,dimness of vision. 
Sugar discovered 4 months ago: 
dieted with improvement.
PAST ILLNESSES: Whooping Gough in childhood.
Measles " "
Operation for prolapse 1922.
Sclero-keratitis 1923.
FAMILY HISTORY: One brother died of Phthysis.
GENERAL CONDITION: Stout. Weak and ’flabby*. Skin moist: some
Psoriasis. Physical examination otherwise 
negative.
PROGRESS: Patient commenced treatment on a low diet, but it 
was considered unwise to starve her on account of 
her poor condition. Insulin in small dosage was 
therefore begun on the 6th. day with increasing diet. 
Sugar and acetone rapidly disappeared from the urine. 
Later insulin was reduced and finally stopped, the 
diet remaining unchanged, and without return of 
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M rs. G. Age 4 2 . H o u s e w ife .
ADMITTED: 19:4:24.
PRESENT ILLNESS: Duration: Some years.
Symptoms: Weakness, pains In joints.
Sugar discovered December, 1923
PAST ILLNESSES: Whooping Cough In childhood.
Measles ” "
.Prolapsus Uteri 1901.
V Rheumatoid Arthritis 1914.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Stout: skin moist. Swelling and stiffness
In many joints. Heart normal: B.P.120
mm. Eg. Lungs normal. Constipated. 
Reflexes normal.
PROGRESS: Patient commenced treatment on the usual dietetic
lines. Sugar, present only In small amount on 
admission, rapidly disappeared and did not again 
reappear. Acidosis gave rise to no trouble. 
Patient left hospital free from glycosuria on 












A case of Rheumatoid Arthritis with glycosuria. 
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I. 56
I.&. Age 9 S e h e o lg ir l#
ADMITTED; 19%5:24#
PRESENT ILLNESS; D u ra tio n : 3 weaks#
Symptôme; I h l r e t ,  p e ly u r la ,  l o e s  o f  w e ig h t ,  
headache#
Sugar d ie o e v e r e d  2 week# b efo re#
PAST ILLNESSES; WhoopImg Ceugh 1920#
S c a r le t  Fewer 1920.
M eaelee  1920#
FAMILY HISTORY; N eg a tiw e .
GENERAL CONDITION; Thim and m aaclated# S k in  dry# H eart and
lu n g s  normal# Tongue c o a te d ;  abdomen 
normal# R e f le x e s  normal#
PROGRESS; P a t ie n t  was t r e a te d  en  th e  u s u a l  d i e t e t i c  l i n e s ,  
Gommencing w ith  th e  secon d  d ie t  o f  th e  s c a le #  
W ithout a c t u a l  s t a r v a t io n  th e  su gar  d isa p p e a r ed  
from th e  u r in e  in  S d a y s , w h ile  w ith  in c r e a s in g  
d i e t  a c e tc H u r ia  g r a d u a lly  c le a r e d  up# T h e r e a fte r  
sa v e  on r a r e  o c c a s io n s  th e  u r in e  rem ained su g a r -  
f r e e ,  b u t no in c r e a s e  in  w e ig h t o ccu rred  u n t i l  
th e  d i e t  reach ed  C a lo r ie s  p e r  k i l o  body
w eigh t#  She l e f t  h o s p i t a l  on 50; 6 0 ; 123 *  1363,  f r e e  
from symptMSfc
W eight 
Blood Sugar  
U rin ary  Sugar 
U rin ary  A ceton e
A dm ission
2 2 . 7k#. 
0.21# 
258018.
D isch a rg e
2 3 .4 k .
0.08#
F ree .
A c a se  o f  m o d era te ly  s e v e r e  d ia b e t e s  in  a c h i ld .  
T h is  c a se  i l l u s t r a t e s  c l e a r ly  th e  la r g e  fo o d - in ta k e  
n e c e s sa r y  in  th e  c h i ld  to  p erm it o f  norm al growth#
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A. T. Açe 31 Baker’s Shop Assistant,
ADMITTED: 14:7:24.
PRESENT ILLNESS: Duration: 5 months.
Symptoms: Thirst,polyuria,loss of weight, pruritis 
vulvae. Great Graving for sweet cakes. 
Sugar discovered *2 months ago. Dieted with 
little result.
PAST ILLNESSES: Ruptured Varicose Vein I9IS. 
Metrorrhagia:Leuoorrhoea I922, 
Curettage I923.
FAMILY HISTORY: Father died of Phthysis.
GENERAL CONDITION; Well nourished; stout. Skin moist. No oedema.
Heart and lungs normal. Reflexes normal. Tongue 
coated: odour of acetone in breath.
PROGRESS: Patient c o m m e n c e d  treatment on the usual dietetic lines,
but acidosis,considerable on admission,remained unchanged. 
Insulin was therefore administered on the 5thé day. The 
acetone and diacetic acid were rapidly cleared from the 
urine,but sugar persisted in small amount. ON 70:60:110 = 
1510 insulin 30 units were required to clear the glycosuria, 
but patient left hospital 3 weeks later on the same diet 



















D a t e
V n r ü .. ,.  
Smnal.
A-.ÿW/CETONE^• • •Jr . • . ■
%  Ç 045 420 
..O Yo-40 410 
' 6 0'35 400 
 j 0 30 390
; z :  : : :  ”
V 0 45 360 
/ 010 350 







o f  A d m is s io n .  ..
'"SULIN UNITS. ®
W e i g h t 
'N KILOS
i k Co,-2000-4;24
aZL i2^ i2i. ikié. =2i2
t±±+Lût
1
I .  5S
Mrs D. Age 5 2  H o u se w ife .
ADMITTED; 24:7:24. - ‘
PRESENT ILLNESS; Duration; 2% year#.Symptoms; Thirst, polyuria, loss of weight, 
weakness, pruritis vulvae.
Sugar discovered S weeks before.
PAST ILLNESSES; Whooping Gough in childhood.
Measles in childhood.
FAMILY HISTORY: Negative.
GENERAL CONDITION; Stout. Skin dry. Varicose veins, both legs.Heart normal: B*P. 1 Hg. Lungs normal*
Reflexes normal. Tongue furred.
PROGRESS; Glycosuria, never marked in degree, quickly cleared 
up restricted diet without resort to starvation. 
With increasing diet a trace of sugar returned to 
the urine, but this was readily controlled.




Blood Sugar 0.18# 0.10#
Urinary Sugar 17gms. Free
Urinary Acetone • •
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PRESENT ILLNESS; Duration; 18 months.
Symptoms; Thirst,polyuria,frequency of micturition, 
loss of weight.
Patient also suffered from a cancer of 
the breast. Sugar was discovered when 
admitted for operation,and she was trans­
ferred for treatment.







GENERAL CONDITION: Stout. Scirrhus cancer Rt.breast. Skin moist.
Slight oedema of feet. Heart and lungs normal. 
Tongue coated. Reflexes normal.
PROGRESS:
Sept. 1924,
Progress was uneventful. A very moderate restriction of 
Carbohydrate intake was sufficient to clear up the 













A satisfactory result in a mild case.
Patient was operated upon for removal of Rt.breast. 
The operation passed off without incident,and she 
made an uninterrupted recovery.
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I* 60
Mrs R. . Age 58 Housewife.
ADMITTED; 13;8;24.
PRESENT ILLNESS: Duration: 3 years.
Symptoms: Pruritis vulva© I921: dieted with success 
Taking ordinary diet of late, thirst, 
polyuria,and later pains in epigastrium, 
vomiting, and drowsiness.
PREVIOUS ILLNESSES: None so far as she can recollect.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Fairly well nourished. Appears to have lost fledi
Skin dry. Heart not enlarged; apical V.S.murmur. 
Pulse 100. Some rale both bases. Tongue furred: 
pyorrhoea. Reflexes normal. Urine contains a 
trace of albumen. Odour of acetone in the breath. 
Drowsy and aroused with difficulty.
PROGRESS: On admission patient was apparently on the verge of coma, 
and treatment commenced with oatmeal and insulin. 50 
units were administered in the first 24 hours,with in 
addition, 15gms. of glucose. Her condition improved very 
rapidly,and insulin was stopped for the following 3 days. 
On account of persistent glycosuria it was begun again, 
and increased to 30 units when the urine became sugar- 
free. Thereafter insulin was gradually reduced in amount 
with a constant diet until finally it was entirely omitted 
without return of glycosuria. Save for slight oedema of 
the feet she left hospital free from symptoms on 75:85:120 
= 1810.
Admission Discharge
Weight 60.5k. 59- 5k.
Blood Sugar 0.296# 0.14#
Urinary " 25gms.  ̂ free
" Acetone ++ -
A very satisfactory result in an apparently severe case. 
Carbohydrate tolerance would appear to have been improved 










I g e S . - l .
420
ri'g ÿo-40 410 





3 0 20 370SUGAR 
P2 #30 15 360









































a i §  %%
-g ' «X»
.-o-o o  -o^ vO O
c» o
II ÎÜL.JÂ. !k t âLQ. A f n iL Al J à _
t i - a
o
* t  .
§  ‘
* t  t  1
/i- Ik.
g #




Date to f  A d m is s io n . .
...
INSULIN UNITS.  ̂
05
/D /O M. h . Vi" kl M ILILILIL <«■L L L L L L y L 6’
4.
y t> y 6‘






0  4,24 T“
1.61
Mrs MoK. Age 55. Housewife.
ADMITTED: 12:9:24.
PRESENT ILLNESS: Duration: 2 years.
SYMPTOMS: Thirst,polyuria,frequency of micturition, 
loss of weight,weakness,pruritis vulvae.
PAST ILLNESSES: None.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Fat. Skin healthy. Varicose veins both legs.
Heart and lungs normal. Tongue clean. Reflexes 
normal.
PROGRESS: Progress was uneventful. Glycosuria was rapidly dispelled 
by diet alone. With increasing diet a trace of sugar was 
occasionally present in the urine,easily cleared up by a 
day’s starvation. Acidosis was never troublesome. She 
left hospital on 65:70:150 = 1710,free from symptoms.
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Loss of weight noted 9 years ago: 
dieted with good results. Well till 
24:7:24 when fractured Rt. femur. Good 
recovery :diet plus insulin in surgical 
wards. Transferred for diet regulation.
PAST ILLNESSES: None.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Thin,emaciated. Skin dry. Rt.knee stiff. Heart
and lungs normal. Tongue coated. Reflexes normal.
PROGRESS: On admission to the surgical wards patient shewed evidence 
of considerable acidosis,and commenced treatment on oat­
meal diet. With this and an undernutrition dietary acetone 
disappeared from the urine,but insulin was administered 
on account of emaciation. With a maximum of 20 units 
glycosuria was held in check until she was transferred. 
Thereafter insulin was increased to 25 units with 
increased diet and freedom from glycosuria. She left 














A satisfactory result in an old-standing case. This case 
illustrates the effect of an accident in producing 
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Mr# G. -Age 42 Mou# ©wife.
ADMITTED: 11:11:24
PMESEMT IUjMESSs tiuratloia: 2 year#.
Symptom#: Polyuria, pain in back, ocoasional 
oedema of feet.
. Sugar discovered June 1924 : dieted 
with some improvement.
PAST ILLMESSES; Soarlet Fever IS9S.
Acute Mheumatism I898.
Appendlcetomy 1921 ; Peritonitis.
FAMILY aiSTOMYt Good.
GEÜEMAL OOMDITIOMs Very stout. Skin moist. Organs apparently
normal, but examination difficult on account 
of fat. Teeth septic. Meflexes normal.
PMOG&ESS: Patient commenced treatment upon a moderately
restricted diet and glycosuria rapidly disappeared. 
Even with 50 gras, of Glucose added to the diet for 
test purpose# the urinary sugar wa# merely a trace. 
The Glucose Test gave a Diabetic curve. Patient 
left hospital irregularly after 5 days, declining 
to continue the treatment.
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I. 64
Mary Mol, Age 57 Dressmaker*
ADMITTED: 27:10:24.
PHESEIJT ILLNESS: Duration: 2 years.
Symptoms: Polyuria,frequency of micturition, 
weakness,dimness of vision.
PAST ILLNESSES: Similar symptoms 15 years ago: sugar discovered
in the urine: dieted: symptoms disappeared in a 
short time and did not recur.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Small: thin: rhachitic. Skin moist. Hair thin.
Heart and lungs normal. Constipated. Reflexes 
normal. Vision very defective. Urine contains 
albumen ++, pus and a few casts.
PROGRESS; Patient commenced treatment on the usual dietetic lines. 
Glycosuria was minimal,and quickly cleared up. The 
general condition,however,was so unsatisfactory that 
insulin was administered on the 13th. day,and increased 
to 15 units. She left hospital on 80:60:130 = 1730 with 











A satisfactory result in a case of interstitial nephritis and cystitis, and mild diabetes.
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Mrs B. Age 41. Housewife.
ADMITTED: 26:11:24.
PRESENT ILLNESS: Duration: 4 years.
Symptoms: Thirst,hunger,polyuria,frequency of mict­
urition, pruritis vulvae,weakness of legs, 
dimness of vision,attacks of giddiness. 
Sugar discovered Feb.192I:dieted:insulin 
for 3 months before admission.
PAST ILLNESSES; None.
FAMILY HISTORY: Father died of diabetes.
GENERAL CONDITION: Stout. Apparently healthy. Skin moist. Varicose
veins both legs. Heart and lungs normal. Constip­
ated. Reflexes normal.
PROGRESS: Insulin was stopped for 4 days after admission,but as 
acetone appeared in the urine and sugar persisted on a 
low diet it was resumed on the 5th. day. Glycosuria was 
cleared up with 25 units,and patient left hospital on 





Urinary " 12gms. Free.
* Acetone -
A satisfactory result.
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Mrs F. Age 61 Housewife.
ADMITTED; 26:11:24.
PRESENT ILLNESS; Duration: 5 months.
Symptoms: Thirst,polyuria,pruritis vulva©.
PAST ILLNESSES: Acute rheumatism 1884.
Typhus fever 1894.
Carbuncle on neck I917.
Operations on nose I919.
Tape worm 1921.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Stout. Skin moist. Soars of operations over
both eyebrows. Varicose veins both legs. Heart 
and lungs normal. Tongue red and dry. Reflexes 
normal.
PROGRESS: Patient commenced treatment on the usual dietetic lines, 
and sugar,at no time present in amount,rapidly disappear­
ed from the urine. Acidosis gave no trouble. No proglot­
tides were found in the stools. She left hospital free 
from symptoms on 65-55:75 = 1155 - a very inadequate 
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Mrs B. Age 62. Housewife.
ADMITTED; 26:11:24.
PRESENT ILLNESS; Duration; 3 years.
Symptoms: Thirst,polyuria,defective vision,numbness 
Rt.leg,ulcers Rt. foot,loss of power Rt.leg. 
Sugar discovered 1 year ago:dieted with 
little success.
PAST ILLNESSES: Phlegmasia alba dolens 1890*
Varicose ulcer Rt. leg I9I2.
FAMILY HISTORY: Negative.
GENERAL CONDITION; Heavily built. Muscles flabby. Skin dry and harsh.
Gangrenous patch Rt. foot. Ulcer Rt. great toe.
V.V.both legs. Rheumatoid condition joints Rt.leg. 
Heart normal:arteries not unduly thickened. Pupils 
react sluggishly to light.Knee jerks present.
Tongue dry : constipated. Breath has odour of acetone. 
Urine contains a trace of albumen:sugar ++.Wass.neg.
PROGRESS: As acidosis was fairly marked and patient’s general conditior 
far from satisfactory insulin was administered on the gnd. 
day. Patient improved somewhat,acetone and sugar disappear­
ing from the urine with 40 units of insulin on an adequate 
diet. On 15:12:24,however,she developed a left hemiplegia.
The temp.rose,the gangrene commenced to spread,and she was 










An unsatisfactory result in a bed-ridden case of Rheumatoid 
Arthritis with mild diabetes. A terminal cerebral haemorr­
hage.
Subsequeht Progress: Patient became gradually weaker,and died on
13:1:25.
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SÏBOPSIS OF OASES 
'ALLEE' laEAIUEHX 
KALE 
A. 1 " P» S*
FEMALE 
A.23 - P. 14.
Oaae Age Dia. Ren. Lag. Dia-. Not D. Ac. Em. Wt.
A.1 23 + + -5
A. 2 10 + + 0
A. 3 13 + +2
A. 4 36 + + 0
A. 5 25 + + -4
A. 6 32 0
A. 7 38 + + -5
A.S 56 + 0
A. 9 39 + +4 , 5
A. 10 27 -3
A. 11 66 •f ~3
A. 12 57 + 0
A. 13 36 + + -2.5
A. 14 58 + 0
A. 15 27 0
A. 16 49 + -1 . 5
A. 17 37 + + 0
A. 18 28 + . 4
A. 19 43 4- + -9
A. 20 22 + -1 . 5
A. 21 17 + +
A. 22 29 + +








Case Age Dia. Ren. Lag. Dia-. Not D. Ac. Em. Wt.
P. 2 13 + -4
P. 3 38 ■ + + 0
P. 4 17 + • 2
P. 5 34 + - 6
P. 6 31 + Li
P. 7 42 + 4" -3
P.S 5 + 0
Remarks,
Case Age Dia. Ren. Lag. Dia-. Not D. Ac. Em. Wt. Remarks
A. 25 68 4* 0 Senility
A. 24 29 + + 0
A. 25 21 4- 0
A. 26 45 + 0
A. 27 51 - 2 Phthisis.
A. 28 52 -1
A. 29 45 -f -1
A. 30 14 + 4-2 Irreg. Dis.
A. 31 47 + -5 Oar c. Cervix.
A. 32 28 + + Death.
A. 33 70 4" Cystitis.
A. 34 69 4" Senility.
A. 35 24 + 4- + 0 Cardiac.
A. 36 64 4- -4 Senility
A. 37 49 + -2.5
A. 3S 52 4* . 0
A. 39 52 4- 0 Obesity.
A. 40 51 4- I rreg. Dis.
P. 9 33 4- -1
P. 10 50 4* - 6
P. 11 62 4- -3
P. 12 34 4- -7
P. 13 39 4- - 2
P. 14 15 4" -1 Phthisis.
A. 1
J.O. Age 23 Greengrocer.
ADMITTED; 24:10:19.
PRESENT ILLNESS: Duration: 5 weeks.
Symptoms: Thirst,polyuria,weakness,loss of weight
Sugar discovered 1 month ago.
PAST ILLNESSES: Operation for Glands in neck I9 1 2.
Gassed,phosgene, I9 I8.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Tall: well built. Skin dry. Odour of acetone
in breath: teeth septic. Heart and lungs 
normal. Reflexes normal.
PROGRESS: Patient was admitted before the Allen method of treat­
ment had been introduced, and he was treated on the 
van Noorden lines with oatmeal and vegetables. Acidosis 
and glycosuria were very marked. No appreciable effect 
for 4 weeks, when there was a distinct fall in urinary 
acetone and sugar,and he was decidedly better. Improve­
ment, however, was short-lived. On 9:12:19 he became 
very drowsy,vomited frequently,and the pulse became 
rapid and small. Intravenous saline was administered,
2 pints. This was followed by a rigor and great rest­
lessness: but 24 hours later patient was much better 
and the drowsiness had completely passed off. Follow­
ing this progress was not satisfactory,save that 
acidosis was less marked. On 1g+1:20 Allen treatment 
was commenced and continued for 5 weeks. No serious 
attempt at starvation was made, and throughout the 
fat content of the diets was too high. None the less 
the acidosis became much less severe,and the sugar 
on the whole ran at a lower level. Patient left hosp­












This was the first case to be treated on Allen lines. 
The regime was not applied sufficiently rigorously.
A case of severe diabetes withvan unsatisfactory 
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A»Wm Age 10 Schoolboy.
ADMITTSDj 13:12:19.
PRESENT'ILLNESS: Duration: 2 weeks.
Symptom#: Thir#t, pelyuria, enuresis,
emaciation, pain# in head and back.
PAST ILLNESSES: Measle# 1910.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Well nourished. Skin dry. Tongue dry: odour
of acetone in breath. Heart and lung# 
normal. Reflexes normal.
PROGRESS: A# patient showed evidence of considerable acidosis
treatment commenced with oatmeal diet. On this 
diet the acetonuria became decidedly less marked, 
but patient objected very strongly to the treatment 
and he was taken home by his parent# on the 6 th. 
day.
Admission Discharge
Urinary Sugar 7 5 1 5 ® 2 7 gins.
Urinary Acetone +++ ++
A case of severe diabetes, discharged irregularly.
Kame i: 







P a g e .
BLO O D
S U G A R
PER
C E N T
TO TAL  
U R IN A R Y  




















n s u l i n  UNITS. ^
WEIGHT  
:N KILOS
s. & Co.— 2000— 4/24
n /i'JLl. ' i (1











1 1 ...J 1
A. 3
S.MOK. üg© 13 aohoolboy.
ADMITTED; 18;12;19-
PRESENT ILLNESS; Duration: 7 day*. ‘
Symptoms : Thirst,polyuria.
PAST ILLNESSES:' Soarlet Fever I9II.
Influenza and Bronchitis I9I8.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Well developed. Skin moist. Tongue furred.
Heart and lungs normal. Reflexes sluggish.
A few glands palpable in neck.
PROGRESS: Treatment commenced with the Oatmeal diet of van
Noorden, and this was continued for 23 days.
Toward the end of this period the urine was sugar- 
free. On 13:1:20 treatment with Allen diet was 
started, and with increasing feeding there was no 
returh of glycosuria,nor of acidosis although very 
large quantities of fat were given. Ultimately 
glycosuria reappeared but in small amount. At this 
time unfortunately the boy began to break diet, and 
thereafter treatment was impossible. He was 
discharged from hospital after numerous warnings 
on 40:60:175 = 1975 •
Admission Discharge
Weight 30k. 32k.
Urinary Sugar 45gras. ffAgms.
Urinary Acetone + ++
One of the first cases treated on 'Allen' Lines.
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A. A
T. 0. Age 36 isalcar.
ADMITTED; 20:1:20.
PRESENT ILLNESS: Duration: 3 months.
Symptoms: Thirst,polyuria, loss of weight, 
pains in abdomen.
PREVIOUS ILLNESSES: Nil.
FAMILY HISTORY: One brother had Phthisis.
GENERAL CONDITION: A deaf mute. Thin. Skin dry and slightly
bronzed. Tongue dry: teeth coated with 
tartar. Reflexes normal.
PROGRESS: On admission the urine contained acetone -t-+ and
sugar 98 gms. in the first 24 hrs. Patient was 
placed upon the usual starvation dietary, but he 
refused to submit to the regime and left hospital 
irregularly on 22:1:20.
A. 5
E. McL« Age 25 Grocer.
ADMITTED; 16:2:20.
PRESENT ILLNESS: Duration: 6 months.
Symptoms: Thirst,frequency of micturition, 
headaches.
Sugar discovered Jan.1920: dieted with 
poor result.
PAST ILLNESSES: Measles in childhood.
Displaced Cartilage 1917- 
Inf luenza 1918.
Boil on neck I919.
FAMILY HISTORY: One sister suffered from bone Tubercle.
GENERAL CONDITION: Well built. Skin dry. Tongue dry and furred.
Heart and lungs normal. Reflexes normal.
PROGRESS: Acidosis,marked on admission, was cleared up by starve- 
dietary,while the urine became sugar-free. With increas­
ing diet glycosuria returned and persisted,but subseq­
uently it was found that patient was eating extra food. 
From time to time acetone appeared in the urine,but 
latterly,on strict diet,the urine was acetone and sugar 
free. The carbohydrate tolerance was low. Patient left 
hospital on 40:120:100 * 1540,free from symptoms.
Patient was seen frequently during the following year.
He remained very well,maintaining his weight,though 
sugar was constantly present in the urine in small 
amount.
READMITTED: 13:1:21. Glycosuria had become very marked and there 
was acetone in the urine. Physical condition was 
unchanged. He responded very well to treatment,but 
but again it was found difficult to keep the urine 
sugar-free. Tolerance was little changed. He left 
hospital for domestic reasons on 35:90:110 = 1490 
with slight glycosuria.
READMITTED: 10:1:22- Since dismissal in March 192I he had dieted 
strictly and had been fairly well and able to work.
But in Dec.1921 he had to give up on account of 
weakness,and latterly he had felt very drowsy.
On admission patient was sleepy and dull. The breath 
.had a strong odour of acetone. There was considerable
generalised oedema. The abdomen was distended and
03 
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T. K. Age 32 Traveller.
ADMITTED: 10:7:20.
PRESENT ILLNESS: Duration; 9 months.
Symptoms: Headaches and dizziness. No 
thirst eto.
Sugar discovered 1 month ago.
PAST ILLNESSES; Whooping Gough in childhood.





GENERAL CONDITION; Well nourished. Nervous. Reflexes ++.
Physical examination negative.
PROGRESS: Glycosuria was trivial on ordinary diet, and 
cleared up on oatmeal and vegetables. With 
increasing diet it returned, but only as a trace. 
Patient left hospital on 40:120:100 = 1540.
READMITTED: 29:1:21. For a short period of observation. 
Condition and progress as before.
1920 1921.
Ad. Dis. Ad. Dis.
Weight 55.4k. 55.5k. 56.8k. 56.8k.
Blood Sugar 0.21% 0.13% 0.13%
Urinary Sugar Trace Trace Free Free
Urinary Acetone - - -
This case was almost certainly not a diabetic 
but a Renal or Lag glycosuria. Unfortunately 
the Glucose test was not being performed at 
that time and no clear distinction could be 
made.
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J .O 'D .
ADMITTED; 2:% :?^.
Age 38 S t e e l  W orker.
PRESENT ILLNESS; Duration: 18 months.
Symptoms: Polyuria,loss of weight,weakness. 
Recently failing eyesight.
5 months hospital treatment in 
1 9 1 9: improved.
PAST ILLNESSES: Boils I9 I7.
Influenza I9 1 9.
FAMILY HISTORY: Negative.
GENERAL CONDITION Fairly well nourished. Anaemic. Skin dry. 
Slight scabies. Heart and lungs normal. 
Tongue coated: odour of acetone in breath. 
K.J. 8 and A. J. s absent. Eyes- double retro­
bulbar neuritis.
Patient commenced treatment on full diet. Glycosuria 
was found to be very marked,and acidosis increased. 
Full starvation was followed by a decrease in the 
sugar output but increased acidosis. .A gradually 
decreasing diet was then tried with satisfactory r 
result® in these respects; but patient became very 
weak and diet had to be increased. Thereafter progress 
was very unsatisfactory, patient eating unauthorised 
food. He left hospital on 100:120:130 = 2050, with 
much sugar and acetone in the urine. His eyesight 
was much improved.












A very unsatisfactory result in a severe case.
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E. G. c Age 5 6  J o in e r ,
ADMITTED; 12:11:20.
PRESENT ILLNESS; Duration; 6 years.
SYMPTOMS; Paraesthesia legs and hands, pain in feet, 
oedema of feet. No thirst etc.
Sugar discovered 4 years ago.
PAST ILLNESSES; General oedema for some months I9 1 3.
* ** " " ” 1916. No work since.
GENERAL CONDITION; Pale; anaemic; fairly well nourished. Generalised
oedema. Gangrenous patch 4th. left toe: ulcer. 
Cellulitis left foot. Heart enlarged; V.S.mitral 
murmur. Arteries sclerosed; B.P.I6 0. Lungs- rale 
both bases. Tongue furred. Knee jerks and ankle 
jerks not elicited. Incipient cataract.
PROGRESS: Patient was very weak and strict dieting was found to
be impossible. Nevertheless with 2 days’starvation the 
urine was rendered sugar-free. With resumption of feed­
ing sugar returned in amount. Blindness increased, and 
was almost complete on dismissal. Gangrene to involve 
4th. toe and a small area dorsum of foot. Oedema decreas­
ed, but did not disappear. Rale at bases increased in 
amount. He was taken home on 19:12:20, and died in Jan.
19 2 1.
Admission Discharge
Blood Sugar 0.31^ 0.41^
Urinary Sugar 200gms. lOOgms.
Urinary Acetone - +
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A. R« Age 39 B o o k k eep er .
ADMITTED; 2 : 1 2 : 2 0 .
PRESENT ILLNESS; Duration; 6 weeks.
Symptoms: Frequency of micturition.
Sugar discovered $ weeks ago; no treatment since.
PREVIOUS ILLNESSES; Gastric Catarrh I900,
Frequency of micturition 1p17,with 'chill*
" 1919 « "
I920I " "
FAMILY HISTORY; Negative.
GENERAL CONDITION: Well nourished; soft and fat. Skin clear.
Reflexes normal. Physical examination negative.
Wass. React, neg.
PROGRESS; The urine was readily rendered sugar-free by diet.
Acidosis gave rise to no trouble save on one occasion 
when it was easily dispelled by an 'oatmeal'day. With 
increasing diet a trace of sugar frequently appeared 
in the urine, but patient was almost certainly eating 
unauthorised food. He left hospital on 60;130;130 = 
1820, free from symptoms.
W eight 
B lood  Sugar 
U rin a ry  Sugar 
U rin a ry  A ceton e
A dm ission  
64. 5k.







A case of moderate severity with a satisfactory result. 
18‘ months later he weighed 61.4k., was free from glycos­
uria, and very well.
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W.R. Age 27 C le r k .
ADMITTED; 21:1:21.
PRESENT ILLNESS: Duration: 3 months.
Symptoms; Thirst,polyuria,loss of weight,weakness.
Sugar discovered 1 month ago.
PAST ILLNESSES: Whooping cough In childhood.
Right pleurisy 1912.
G. S.W. Left Chest,penetrating,1917.
FAMILY HISTORY: Mother died of Phthisis.
GENERAL CONDITION: Poorly nourished. Scars of through and through
wound left chest. Skin moist. Heart normal.
Lungs-evidence of consolidation right apex: some 
moist rale. Reflexes normal. Wass. React, negative.
PROGRESS: Sugar was quickly cleared from the urine by diet,but
reappeared on low diet. An occasional starve-day or'half­
day' kept the glycosuria in dheck. Unfortunately the 
lesion at the Rt.apex began to spread (much rale and 
friction) and the Lt.apex became affected. Weight was 
lost and cough was very troublesome. Sugar tolerance was 
very low,but it was deemed advisable to increase diet 
and permit a slight glycosuria. He went home on 45:110;13C 
= 1790, far from w e l l .
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W.O. Age 66 M in er .
A D M I T T E D ;  25:2:21.
PRESENT ILLNESS: Duration; 5 months.
Symptoms; Pain in metatarso-phalangeal joint
left great toe. No thirst, polyuria, 
or loss of weight.
PAST ILLNESSES; Jaundice IS97.
Amputation Rt. lower leg for gangrene Rt. foot.
FAMILY HISTORY; Negative.
GENERAL CONDITION; Stout; well nourished; florid. Rt. leg amput­
ated. Left foot cyanosed: skin glazed; "scabs* 
left gt. toe. Heart enlarged; B.P. 155 mm.Hg. 
Lungs- rale both bases. Teeth septic.
PROGRESS; Progress was uninterrupted. The glycosuria was rapidly 
cleared up by diet and recurred subsequently only in 
very small amount.Acetonuria followed starvation, but 
disappeared with increasing feeding. The left foot 
improved very much, and patient was able to get up 
and about when he went home. The diet on discharge was 
SO:SO;100 * 1540.
A Admission Discharge
Weight 77k. 74 k.Blood Sugar 50gms. Free
Urinary Sugar 0.1S% 0.09%
Urinary Acetone -
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J.H. Age 57 Engineer.
ADMITTED; 8:5:21.
PRESENT ILLNESS; Duration; Many years.
Symptoms ; Pain with discharge both ears.
Sugar discovered in urine on 
admission for operation.
PAST ILLNESSES; Scarlet Fever in childhood.
Right Otitis Media "
Left * " 1908.
Necrosis of Jaw following extraction of tooth 
10 weeks ago.
Right Mastoiditis 5 weeks ago.
FAMILY HISTORY; Negative.
GENERAL CONDITION; Fairly well nourished. Very deaf. Acne back
and shoulders. Heart and lungs normal. 
Reflexes normal.
PROGRESS; Glycosuria was slight and readily disappeared on diet. 
With undernutrition,however,acidosis became very 
marked,but this cleared up quickly with feeding. 
Patient was transferred for operation on 90:6o:6o = 




Blood Sugar 0.08% 0.07%
Urinary Sugar 5gms. Free
Urinary' Acetone
A double mastoid operation was performed with a good 
result.
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W. J. s .  T. Age 36  Steel-worker.
ADMITTED; 13:10;21.
PRESENT ILLNESS; Duration; 2)̂  years.
Symptoms; Polyuria,loss of weight, pains in 
back and legs.
Sugar discovered I92I; dieted with 
care; unable to dispel symptoms,
PAST ILLNESSES; Tonsillitis I9I6.
Rheumatic Fever 1016,
Perineal Abscess I916.
FAMILY HISTORY; One brother died of Phthisis. Otherwise
negative.
GENERAL CONDITION; Tall; thin; poor condition. Skin dry; acne
shoulders and back. Tongue furred,inflamed, 
and smooth. Physical examination otherwise 
negative.
PROGRESS: patient commenced treatment on the usual dietetic 
lines and sugar was rapidly cleared from the urine. 
Acidosis lessened in amount, but did not entirely 
disappear even with increasing diet. Before an 
equilibrium diet could be reached patient had to 
return home for domestic reasons.
Admission Discharge
Weight 53.7k. 51.2k.
Blood Sugar 0.6o% 0.27%
Urinary Sugar 158gms. Sgms.
Urinary Acetone ++ +
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W.P. Age 53 Postal Olerk.
ADMITTED: 27:11:21.
I
PRESENT ILLNESS: Duration; 2 years.
Symptoms; Thirst,polyuria,loss of weight,failure 
of eyesight,pains in legs.
Sugar discovered July I92I. Treated in 
Western Infirmary with little benefit.
PAST ILLNESSES: Scarlet Fever in childhood.
Measles " "
Fractured skull 1872.
Carbuncle on neck July 1921.
Left Pleurisy Oct. 1921.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Thin. Skin moist. Arteries thickened. Dulness
left base: R.M.-. Tongue coated. Ankle-jerks 
absent: other reflexes normal. Pupils normal. 
Rhomberg's sign negative. Wass. React. +++.
? Toxic amblyopia.
PROGRESS: Sugar was never present in the urine in amount,and on
low diet glycosuria was absent. As weight was being lost 
and as a course of Neokharsivan seemed indicated the 
diet was increased with a return of glycosuria: but it 
never exceeded 30 gms. in 24 hrs. Patient's general 
condition improved very markedly,and he left hospital on 












A case of Glycosuria occuring in a patient suffering 
from either Peripheral Neuritis or Early Tabes Dorsalis.
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J .B . Ago 2 7  C lo r k .
ADMITTED; 22:12:21.
PRESENT ILLNESS: Duration: 2 years.
Symptoms: Thirst, polyuria, incontinence of 
urine, emaciation, weakness.
PAST ILLNESSES: Compound Fracture Rt.Arm 1912.
Syphilis ( 606 treatment ) 1914.
Exophthalmic Goitre 1918.
Excision of Thyroid 1919.
FAMILY HISTORY: Good.
GENERAL CONDITION; Small. Well developed. Skin dry. ? some
myxoedema. Rt.elbow ankylosed. Heart and 
lungs normal. Reflexes normal. Some bronchitis, 
Wass. React, negative. Teeth septic.
PROGRESS; Patient commenced treatment on the usual dietetic 
lines and the urinary sugar was rapidly reduced to 
a trace. But patient became dissatisfied with his 
treatment on the 10th. day and left hospital 




Blood Sugar 0.20% 0.12%
Urinary Sugar 50 gms. 15 gms.
Urinary Acetone + ++
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A. 16
J . J . Age 4 9 W atchman.
ADMITTED: 4:2:22.
PRESENT ILLNESS: Duration: 1 year*
Symptoms: Thirst,polyuria,loss of weight.
Sugar discovered 1C weeks ago: 
dieted with improvement. *Ohill* 
with return of symptoms 1 week ago,
PAST ILLNESSES: Boils on legs I9II.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Tall: fair development. Skin moist. Arteries
slightly thickened and tortuous. Pyorrhoea. 
Physical examination otherwise normal.
Wass. React, negative.
PROGRESS: There was little sugar in the urine on admission,
and under routine dietetic treatment this rapidly 
disappeared. Progress was entirely uneventful,and 
patient left hospital on 100:120:140 = 2140, free 
from symptoms.
Admission










Urinary Acetone • •
Reported on 2:4:2$. Urinary Sugar 10%. Patient 
had been consuming his 24 hour Carbohydrate ration 
at each meal. The urine became sugar-free in a 
few days after suitable adjustment.
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L .  S. Age 3 7  Labourer.
ADMITTED: 21:4:22.
PRESENT ILLNESS; Duration; 6 months.
Symptoms; Thirst,polyuria,weakness, 
swelling of feet at night.
Sugar discovered 1 week ago.
PAST ILLNESSES; G. S. W. Rt. Knee 1918.
FAÎ ILY HISTORY; Negative.
PRESENT CONDITION; Tall; thin; poorly nourished. Skin moist.
Heart and lunge normal. K.J.s not elicited.
Tongue dry and furred. Urine- albumen #-+.
PROGRESS; Patient commenced treatment on the usual dietetic 
lines,but the glycosuria was unaffected and the 
acidosis became more marked. Meantime oedema spread 
up the legs to involve the lumbar region,and there 
was some ascites. On 29:4;22 the chest was clear, 
there was no albumen In the urine, and the alveolar 
00“ was 4.3%. On 30:4:22 the temperature rose 
suddenly to 100° and signs of pneumonia at Rt.apex 
and pleurisy at Rt.base wereeevident. Next day 
patient was very 111 with increased oedema and 
marked cyanosis. On 2:5:22 he was delirious and 
the lung condition was spreading. On milk diet 
glycosuria was increased and acetone +++. He died 
on the evening of the 2nd.
Admission Discharge
Weight 45.4k. 45.7k.
Blood Sugar 0.20% @.25%
Urinary Sugar 68gms. 280gms.
* Acetone + +++
P.Mortem: Lobular Pneumonia, Fibrinous Pleurisy, 
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J .O . Age 2S W arehousem an.
ADMITTED; 21:5:22.
PRESEldT ILLNESS: Duration: 5 years.
Symptoms: Gradual loss of weight. Thirst 
and polyuria for 1 month.
Sugar discovered 2 weeks ago.
PAST ILLNESSES: Measles in childhood.
Sunstroke 1915»
Gassed I917.
Gastritis,Tulcer, I9I8: discharged from Army. 
FAMILY HISTÜHY1 Negative.
GENERAL GONOITION: Spare build: emaciated# Skin moist. Heart
and lungs normal. Reflexes normal,
PROGRESS: Patient commenced treatment on the usual dietetic
lines. Sugar rapidly disappeared from the urine, 
and thereafter progress was uninterrupted. He left 
hospital free from symptoms on 60:75*100 = 1440.
Admission Discharge
Weight 51.7k. 47.3k.Blood Sugar 0. 16^ 0. 10^
Urinary Sugar 51gms. Free.
Urinary Acetone *.• ~
Three months later ( Sept.1922 ) patient had 
increased the Oarbohydrate of his diet to lOOgms. 
without return of glycosuria. He was gaining 
weight.
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W.MoG, Age 43 Cabinet-maker.
ADMITTED; 13:9:22.
PRESENT ILLNESS: Duration: 2% months.
Symptoms: Thirst,frequency of micturition, 
weakness.
Sugar discovered 3 weeks ago: 
dieted with slight improvement.
PAST ILLNESSES: Scarlet Fever in childhood.
Measles " "
Whooping Gough " *
Operation for displaced cartilage in knee I912. 
FAlvlILY HISTORY: Negative.
GENERAL CONDITION: Well built : spare: appears healthy. Skin
moist and clear. Varicose veins Rt. leg. 
Physical examination negative.
PROGRESS: Acidosis was very marked on admission and patient
commenced treatment on oatmeal. To this and starv­
ation dietary he reacted very well, but later he 
began to steal food,and progress was unsatisfactory. 
He was discharged on 50:35:100 = 1440, with sugar 
and acetone in the urine.
Admission Discharge
Weight 63k. 59k.
Blood Sugar 0.34^ 0.12^
Urinary Sugar 756̂ 8. 55gms.
Urinary Acetone ++++ - +
An unsatisfactory result in a severe case owing 
to misbehaviour.
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D.T. Age 22 Grocer*3 Assistant*.
ADMITTED; 21:10%22.
PRESENT ILLNESS; Duration: 2 years*
Symptoms; Loss of weight, pains and stiffness 
in lege, occasional oedema of feet* 
Sugar discovered May 1922: dieted 
with some improvement*
PAST ILLNESSES: Whooping Gough in childhood*
Measles • *
Septic Foot 191 S.
Influenza 19I8*
family HISTORY ; Good*
GENERAL CONDITION; Tall; well nourished* Skin rather rough*
Heart normal. Lungs - ? Rt.apex. Teeth septic 
Reflexes normal* Wass*React, negative*
PROGRESS; Patient commenced treatment on the usual dietetic
lines, and sugar was rapidly cleared froçi the urine. 
Acidosis was fairly marked just after admission and 
with starvation, but with increasing diet it also 
disappeared* The pain and stiffness in the legs 
rapidly improved. The carbohydrate tolerance was 
found to be low, any increase beyond 35 gms* being 
followed by glycosuria* Patient left hospital on 
35*90:130 = 1670, free from symptoms*










A satisfactory result in a case of moderately severe 
diabetes*
ü
a Q Lr-) OR»




Q QO (>. 'îSi
COUiH Sni SQ §0
Ci C O Q O Q < < 9 r ̂-n 'f) q\ ^ V,%%
O Lt) »r- r* ̂O■Ci 3 0 0 0 8  a '5 '«*'='§- ^ Q 3̂'- %-» O'
S _Q 2 o = Q
(21 n Vh itf Ib" ?7 2̂ 3̂ 3/ / î 5 L( b 7 y f /Û // /I /3 / f iL n ' 1̂ /f i / ?1 23 t u -# tH t t & i f -Mi +4- 4-i i- f 4- 4- 4- -ht ff- -h t i -
'
\ •




0 45 420 
0 40 410 
0-35 400 
0-30 390 
0 25 380 
0 20 370 
015 360 
010 350 














































’*"'!>/ A dm ission ...
■h.lù.z.U.,.











\*V. J. Age 17- Clerk.
ADMITTED; 2 2 :1 1 :2 2 .
PRESENT ILLNESS; D u ration :  6 w eeks.
Symptoms: T h i r s t , p o l y u r i a , l o s s  o f  w e ig h t ,
p a in s  i n  m u sc le s  o f  arms and l o g s .
PAST ILLNESSES: M e a s le s  in  c h i ld h o o d .
Pneumonia in  c h i ld h o o d .
FAMILY HISTORY: N e g a t iv e .
GENERAL CONDITION: T a l l :  spare . Skin  m o is t .  Acne. H eart and
lu n g s  normal. Tongue c o a te d .  T o n s i l s  s l i g h t l y  
en la r g e d .  R e f l e x e s  normal.
P r o g r e s s :  P a t i e n t  d ie d  2 days a f t e r  a d m iss io n .
















































k i l o s
. ^ 1
ai 43 V4





D .D . Age 29 M in er .
ADMITTED; 2 9 :1 :2 3 .
PRESENT ILLNESS; D u ra tio n ; 1 y e a r .
Symptoms; T h ir s t ,  p o ly u r ia ,  w ea k n ess , l o s s  
o f  w e ig h t ,  f a i l i n g  e y e s ig h t .
PAST ILLNESSES; Pneumonia in  1904
" 1908 
* • 1910
B r o n c h it is  f o r  s e v e r a l  years*
FAMILY HISTORY; Good,
GENERAL CONDITION; F a ir  d evelop m en t. S k in  d ry . H eart norm al. 
Rhonohi in  c h e s t .  R e f le x e s  normal* Tongue 
fu r r e d ;  t e e t h  s e p t i c ;  odour o f  a c e to n e  in  
b r e a th . U rin e  -  su gar  +++, a c e to n e  ++++.
PROGRESS; p a t ie n t  was v ery  *aoid* on a d m is s io n , and trea tm en t  
commenced w ith  oatm eal d i e t .  As t h i s  was o b je c te d  
t o  th e  d i e t  was a l t e r e d  to  one r ic h  in  carbohydrate*  
Even w ith  red u ced  d i e t  th e  a c i d o s i s  rem ained  
unchanged, and u r in a r y  su g a r  was in c r e a s e d ,  r e a c h in g  
330 0 ns* in  24 hr a* On th e  5 th* day p a t ie n t  
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A. 23
Mr#, a .  A ge 6 S . H o u a e v lfe*
ADMITTED; 1 4 :4 :2 0 .
PRBSMT ILLNESS; D u ra tio n : S e v e r a l y e a r # .
Symptom#; T h ir s t ,  p r u r l t l #  v u lv a e ,  p o ly u r ia .
p a t ie n t  ira# i n  h o s p i t a l  w ith  d ia b e t e s  
i n  A ugust 1915*
PAST ILLNESSES: IWme t o  p r e v io u s  a d m is s io n  w ith  d ia b e t e s .
FAMILY fiXSTOMY; Musband d ie d  o f  d ia b e t e s .
GENERAL CONDITION: S td u t . N a r lo o se  V e in s  b o th  l e g s  w ith
#%#r# o f  o ld  u lo e r s .  H eart soun d s p o o r;  
p u ls e  i r r e g u la r  < £ .  S. ) Sm&e r a l e  a t  b o th  
b a s e s .  T<mgiM fu r r e d . B e flm c es  n orm al. 
W ass. H sa o t. n e g a t iv e .
PEO #BSS; G ly o o m r ia  w as m o d en ^ e  in  amount w ith  l i g h t  d i e t  
b u t i t  ^ i o k l y  e le a r e d  \sp w ith  m o d e ra te ly  
r e s t r i s t e d  f e e d l a ^  P a t ie n t  l e f t  h o i ^ i t a l  on  
55* 5S: 150 = 1710,  o o a s id e r a b ly  im proved. The 
d i e t  fu r n is h e d  a s  muWi a s  Wie w as a b le  t o  e a t .
A d m iss io n . D iso h a r g e .
W eight 75.  fk .  75k .
U rin a ry  Sugar 62 @&s# FTee.
U rin a ry  A ee to n s
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Mrs. MoO. Age 2 9 , H o u s e w ife .
AmiTISD; 16*4*20.
PRESENT ILLNESS* Duration* 10 ncmths.
Symptoms * Thirst, polyuria, loss of weight, 
weakness, dimness of visiem.
Sugar disoovered two months ago.
PREVIOUS ILLNESSES* None save diffloulty with six oonflnements.
FAMILY HISTORY* Negative.
GENERAL CONDITICNI* ^>are. Ihisoular. Skin moist. Physioal 
examination entirely negative^
PROGRESS* Acidosis was ocmsiderWhle on admission and patientoomnenoed treatmwt om a modified light diet. After 
three daye this m s  altered to starvation dietary. 
The su^kT rapidly disappeared from the urine, but 
aoidosis persisted in lesser degree imtil an 
adequate diet m s  reaohed. Latterly some difficulty 
was experisnosd in k#4^ing the urine sugar-fTee, 
but patient was almost certainly eating unauthorised food at this time. She left hospital 
on 40* So* 90 = 12^, much improved.
Adsisalon. ' Discharge.





A fairly satisfactory result in a case of moderately severe 
diabetes. Patient would not "play fair*.
A. 25
G. G. Age 21. Shop Assistant.
ADMITTED 5 :7 * 2 0 .
PRESENT ILLNESS: D u ra tio n : 6 m onths.
Symptoms: W eakness, s w e l l in g  o f  th e  f e e t ,  s h o r t ­
n e s s  o f  b r e a th  on e x e r t io n .  Sugar  
d is c o v e r e d  on r o u t in e  e x a m in a tio n  
i n  h o s p i t a l .
PAST ILLNESSES; Whooping Gough in  c h ild h o o d .
C h ick en  Pox * *
M ea s le s  * *
A cute Rheumatism 1904.
S c a r le t  F ev er  I905 .
A cute Rheumatism 191I .
FAMILY HISTORY; N e g a t iv e .
GENERAL CONDITION: S tr o n g ly  b u i l t ;  w e l l  n o u r ish e d . T h yroid
en larged *  K. J . s  f  • P h y s ic a l  ex a m in a tio n  
o th e r w is e  n e g a t iv e
PROGRESS; Patient showed slight glyoosuria on admission ( 0*17fo ) 
but she was placed at onoe on Ordinary Diet. The urinary 
sugar cleared up at once, and did not return during her
residence. The only restriction in diet was the limiting
of white bread to 2 slices per day. ^
A Glucose Test gave the following result:
Sugar
( 100 gms. ) 0. 10̂
Urinary Si
Before Glucose Free
After ft % hour 0. 20^« # 1 " 0. 15^ Free<1 It 1}̂ " 0.11#n ft 2 " 0.09# Free
A 'Lag* Curve.
patient left hospital on full Ordinary Diet free from 
symptoms.
J
M a m *::..
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Mrs J* Age 51 H o u se w ife .
3/ ̂  IP .îT
U r  N
ADMITTED: 3*10*20.
PRESENT ILLNESS: D u ra tio n  : 5 m onths.
. - ( Symptoms : T h ir s t ,  p o ly u r ia ,  freq u en cy  o f
; „  ̂J m ic t u r i t io n ,  w ea k n ess, l o s s  o f  w e ig h t .
 ̂ Sugar d is c o v e r e d  3 w eeks ago .
PAST ILLNESSES; N i l .
FAMILY HISTORY: One c h i ld ,  aged S , d ie d  o f  P h t h i s i s .
D aughter , * I 7 ,  s u f f e r s  from P h t h i s i s .
GENERAL CONDITION: T hin . S k in  m o is t :  sw e a tin g . H eart norm al.
R e f le x e s  norm al. Tongue d ry . Lungs -  e v id e n c e  
w ell-m a rk ed  T#B#both a p ic e s :  T#B. In  sputum.
PROGRESS: P a t ie n t  commenced trea tm en t on f u l l  d i e t  b u t p a sse d
q u ic k ly  o n to  th e  r o u t in e  d e c r e a s in g  d i e t s .  The u r in e  
was ren d ered  su g e ir -fr e e  w ith o u t  d i f f i c u l t y ,  and t h e r e ­
a f t e r  th e  d i e t  was r a p id ly  b u i l t  up a g a in . L a t t e r ly  
g ly c o s u r ia  r e tu r n e d , b u t a s  p a t ie n t  had l o s t  w e ig h t ,  
i t  was c o n s id e r e d  w is e  to  m alntalm  th e  d i e t  and t o  
- . a llo w  a  t r a c e .  She l e f t  h o s p i t a l  on 100*120*120 » i 9 6 0 ,
h e r  g e n e r a l c o n d it io n  c o n s id e r a b ly  Improved*
W eight Blood Sugar 
U rin ary  Sugar  
U rin ary  A ceton e
A dm ission
73gm8#
D isch a rg e
4gk .
0 . OS# 
12gms.
A c a se  o f  d ia b e te s  and advanced p h t h i s i s .  
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A. 28
Mra 0. Age 52 Housewife.
ADMITTED; 2:10:20.
PRESENT ILLNESS: Duration: 5 years.
Symptoms: Thirst,polyuria,frequency of micturition 
loss of weight.
Sugar discovered 1 month ago. Dieted 
with some improvement.
PAST ILLNESSES: Occasional bilious attacks.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Stout. Skin moist. Lungs normal- Heart normal:
B. P. 140mm. Hg. Reflexes normal. Eyes- fine haze 
in vitreous.
PROGRESS; Patient was treated on the usual starvation lines, and 
responded satisfactorily* but with increasing diet 
sugar reappeared in the urine together with a little 
acetone. Glyoosuria persisted despite occasional starve 
days, and patient left hospital with a trace of sugar 
in the urine on 40:110:120 = 1590, freefrom symptoms.
- Admission Discharge
Weight 70.6k. 69.8k.
Blood Sugar 0.52# 0.21#
Urinary Sugar 50gms. Trace.Urinary Acetone
A fairly satisfactory result in a moderately severe 
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Mrs D. Age A5 H ou sew ife ,
ADMITTED; 2 1 : 1 :2 1 .
PRESENT ILLNESS: D u ra t io n :  7 months.
Symptoms: T h i r s t , p o l y u r i a , p r u r i t i s  v u lv a e ,
w eakness. D ie te d  w ith  improvement.
PAST ILLNESSES: Aoute A p p e n d ic i t i s  1917-
H ern ia  o f  s c a r  1919-
family HISTORY: N e g a t iv e .
GENERAL CONDITION: S to u t .  Old append ix  s c a r  w ith  h e r n ia .
P h y s i c a l  ex a m in a tio n  o th e r w is e  n e g a t iv e .
Wass, R eact ,  n e g a t iv e .
PROGRESS: P a t i e n t  commenced tr e a tm e n t  on th e  u s u a l  d i e t e t i c  
l i n e s .  On f u l l  s t a r v a t i o n  th e  u r in e  became su g a r -  
f r e e ,  but a c e to n e  appeared  in  th e  u r in e .  The 
a c e t o n u r ia  d im in ish e d  w ith  i n c r e a s in g  d i e t ,  but  
i t  n e v e r  e n t i r e l y  d isa p p e a r e d  and was p r e s e n t  on 
d i s m i s s a l .  P a t i e n t  l e f t  h o s p i t a l  on 5 5 :7 0 :1 1 5  = 
1455, v e r y  w e l l .
A dm ission  D isch a rg e
W eight 6 9 . 5k. 6 8 . 7 k-
Blood Sugar 0 .2 5 #  0 .1 2 #
U rinary  Sugar 8 5 gms. Free
U rinary  A cetone -  +
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A. 30
M. MoC. Age 1 4 . C a e h ie r .
ADMITTED: 1 4 : 2 : 2 1 .
PRESENT ILLNESS: Duration: 2 months.
Symptoms: Thirst, polyuria, weakness, loss 
of weight.




GENERAL CONDITION: Well nourished. Skin dry. Odour of
acetone In the breath. Heart normal. 
Some dullness right apex with H.M.-. 
Reflexes normal.
PROGRESS: Patient commenced treatment on the usual dietetic 
lines and sugar and acetone were rapidly cleared 
from the urine. Thereafter progress was 
satisfactory with Increasing diet, but patient 
broke diet on three occasions. She left hospital 
free from symptoms on 30: 65: 90 » 1190.
READMITTED 8:10:21. For observation, 
and free from glycosuria.
Patient very well
READMITTED 15:2:22. Symptoms had returned. Physioal 
examination unchanged.
PROGRESS: Patient was again treated on the usual dietetic
lines, and again the response was excellent. With 
Increasing diet, however, glycosuria returned In 
amount, and despite frequent starve days it was 
found Impossible to keep the urine sugar free. 
Subsequently patient was discovered to have broken 
diet throughout almost her entire residence, shewing 
a remarkable ingenuity In obtaining unauthorised 
carbohydrate.
She was dismissed on 40: 60: 90 = 1210 with acetone 
and sugar In. the urine.
1 9 2 1 .  1 9 2 2 .
Ad. Dis. Ad. Dis,
Weight 44k. 45k. 49k. 61k.
Blood Sugar 0.25# 0.12# 0.18#
Urinary Sugar 90 gms. Free 50 gms. 76 gms.
Urinary Acetone f - f f
A case of severe diabetes. Treatment was Impossible owing* 
to patient's habits.
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Mrs 0. Age 47 Housewife,
ADMITTED: 12:3:21.
PHESEHÎ ILLNESS; Duration:  ̂years.
Symptoms; Thirst,polyuria,weakness. On diet 
with comfort for 6 years. 
Dysmenorrhoea.
PAST ILLNESSES; Puerperal sepsis 1^95.
FAMILY HISTORY; Two brothers and one sister died of phthisis.
GENERAL CONDITION; Stout; skin moist. Mass palpable in hypo-
gastrium. Liver enlarged and tender. Rt. 
kidney enlarged and movable. Heart and lungs 
normal. Reflexes normal. V/ass. React, negative,
PROGRESS: Patient was treated on the usual dietetic lines,
and glycosuria,present only in small amount on 
admission,quickly disappeared. Progress thereafter 
was very satisfactory,and patient left hospital on 
125:90:110 = I850, free from symptoms.
READMITTED: 6:9:23* Complaining of weakness of legs,breathless­
ness on exertion,defective vision,and menorrhagia.
GENERAL CONDITION: Little changed from previous admission,but
now no mass was palpable in the hypogastrium. 
Some bronchitis. Reflexes normal.
PROGRESS: Glycosuria was present only in small amount and was
readily controlled by diet. Carcinoma of the cervix 
was diagnosed,but patient was considered unsuitable 
for operation. Progress was uneventful,and patient 
left hospital much improved on 100:100:120 = 1740.
1921 1923
Ad. Dis. Ad. Dis.
Weight 63k. 58k. 70.1k. ?0k.
■Blood Sugar 0.11̂ , 0.21^ 0.46^ 0.175#
Urinary Sugar 5gms. Free 15gras. Free.
Urinary Acetone - - -
A case of mild diabetes in a woman with Carcinoma of the cervix.
HuJ
H am '-..
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A. 32
Mrs R. Age 28 H o u se w ife ,
ADMITTED; 2Si5i21.
PRESENT ILLNESS; Duration; 6 weeks.
Symptoms: polyuria, weakness, loss of weight.
Sugar discovered 5 weeks ago: put off 
’sweets'
PAST ILLNESSES: Nil.
FAMILY HISTORY: 3 last children died at birth.
GENERAL CONDITION: Small: thin. Skin moist. Marked odour of
acetone in the breath. Air hunger. Heart 
slightly + : V.S. murmur at apex. Pulse 150. 
Lungs- respirations noisy; 4o per minute.
Liver +. Spleen +. She was quite clear 
mentally but readily excited. Urine - sugar 
2^ Acetone + . Diacetic. Acid « .
PROGRESS: Patient was placed at once on Oatmeal diet. During
the night of 28:5:24 she was very noisy and restless.
On 29:5:24 she was rather better,there being no 
cyanosis and the respirations being much quieter.
On 30:5:24 patient became unconscious and the breath­
ing became very noisy. At 3 a.m. she collapsed suddenly 
and died. There was no Post Mortem examination.
As in this case evidence of acidosis was scanty death 
must be considered as due rather to Gardiac failure 
than to Diabetic Coma,
A. 33
Mrs, MoË. Age 70. Housewife,
ADMZTTSDi 1 2 :1 1 :2 1 .
PRESENT ILUiESSt OuretlM: ProbebXy eome yemre.
Symptoms: Pstiemt wee admitted euffaringfrom peine In the beok end leg# 
eooompenied by heedeohe end 
vomiting.
PAST ILLNESSES: Abeeee# OB sheet well^ t T.B. 1#90.
FAMILY HISTORY: Negetlv#,
GENERAL OOHDITlOi: Stout. Skin dry. Heert mmeel#Lm ^  • R.M. hereh ell over. Relee 
et both beewk Reflexes w)reel*
Urine pit# ve. (B* Goll Pyelitis)
PROGRESS: Petlent oommenoed treetment on oetmeel diet and 
thle wee leter (Asnged to milk diet ee eoldoele 
wee not merlwd. The glyoosurle wee never 
oonaldereble. Qm 17*11*21 petlent took e rigor , end Gheyne Stoke# tsreething supervened. The 
urine et thle time wee v w y  offemelve end 
oomteined pus in emount. On 13*11:21 the 
pulee greduelly felled end she died on thet dey. 
The everege blood sugar reeding wee fb45^ while 
the greatest sugar output was under SO gms.
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Mrs, MoH, Age 69, Housewife,
ADMITTED: 6:1:22.
PRESENT ILLNESS: Duration: 10 years,
Symptcwe: Oooasional thirst and polyuria, 
Tz*eated for years with codeia,
PAST ILLNESSES: None,
FAMILY HISTORY: Negative.
GENERAL CONDITION: Stout, Skin healthy. Some rale at bases.
Heart normal: arteries slightly thickened. Tongue ooated: constipated. Eyes - 
cataract and old hasmorrages, Neflezes 
normal. Urine * albumen v. Slight oedema feet.
PROGRESS: Patient commenced treatment on oatmeal owing to
the pres^ice of considerable acidosis, but this 
was later changed to a moderately restricted diet. 
Glycosuria persisted throughout remaining laohaaged 
with increasing feeding. Oedema disappeared ten 
days after admission. Patient left hospital somewhat 
izqproved on I50: 70: 60 « 1420,
Admission, Discharge,
Weight 59*2k. jSk,
Blood Sugar 0,15# 0.16#.Urinary Sugar È gms. 12 gns.
Urinary Acetone v ^
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M.H, Age 24. At Home.
ADMITTED 14:1:22.
PRESENT ILLNESS: D u ra tio n : 2 y e a r s .
Symptoms: T h ir s t ,  p o ly u r ia ,  w ea k n ess, l o s s  o f  
w e ig h t .
Sugar d is c o v e r e d  18 m onths ago:  
d ie t e d  w ith  s l i g h t  im provem ent.
PAST ILLNESSES 4 S c a r le t  F ev er  i n  ch ild h o o d
M ea sle s  * *
M itr a l  S t e n o s i s  1919  ̂ o c c a s io n a l  break-dow ns  
o f  com p en sation .
FAMILY HISTORY: N e g a t iv e .
GENERAL CONDITION: V ery em a c ia ted . Marked g e n e r a l is e d  oedema.
S k in  m o is t .  H e a r t-  V. S. murmur a l l  o v er  
précord ium : p r e s y s t o l i c  and d i a s t o l i c  
murmurs a t  ap ex . Some r a l e  a t  b o th  b a s e s .  
L iv e r  and s p le e n  b o th  p a lp a b le . R e f le x e s  
n orm al. Tongue c o a te d :  b r e a th  s m e ll in g  
o f  a c e to n e . U r in e  -  albumen 4-+.
PROGRESS: P a t ie n t  commenced tre a tm e n t on oa tm eal d i e t .  The
su g a r  o u tp u t was g r e a t ly  red u ced  b u t p a r i p a ssu  th e  
oedema in c r e a s e d  enorm ously  and a s c i t e s  becam e v e r y  
marked. W ith in c r e a s in g  f e e d in g  th e  g ly c o s u r ia  
a g a in  became v e r y  marked b u t th e  oedema g r a d u a lly  
d isa p p e a r e d . A c e to n u r ia  was p r e s e n t  from tim e  to  
t im e  b u t n e v e r , t o  an a la rm in g  e x t e n t .  By 1 0 * 3 :2 2  
th e  oedema had e n t i r e l y  d isa p p e a r ed  and th e  su gar  
o u tp u t was un d er 20 8ms. P a t ie n t  l e f t  h o s p i t a l  
on 2 2 : 3 :2 2  w ith  s l i g h t  g ly c o s u r ia  and w ith  a  d i e t  
o f  60 : 80: 110 = 1550.
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A. 36
Mrs. A. Age 64. Housewife.
ADMITTED: 7*3*22,
PRESENT ILLNESS: Duration: Several years.
Symptoms: Thirst, polyuria, weakness, pains 
in right arm, sugar discovered 
December 1921.
PAST ILLNESSES: Typhus Fever 1*69. 
Typhoid Fevmp 1873. 
Gall Stones 1906. 
Influenza 192O.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Fat, idcin dry. Varicose Veins both legs. 
Heart normal: arteries thickened. Lungs
normal. Reflexes normal. Constipated. 
Urine - pus •*>. { Mild B«Coli infection)
PROGRESS: No attempt was made at severe food restriction and
patient was treated on milk and light diets. 
Glycosuria was persistent but slight In amount. The 
blood sugar was 0.15#. The oedema disappeared in the 
course of a weWc, but on the eleventh day patient 
became dissatisfied and left hospital irregularly, 
her condition substantially unchanged.
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A. 37
Mrs S. Age A 9 Housewife,
' - J
ADMITTED; 6:4:22. i T
PRESENT ILLNESS: Duration; 4 months.
Symptoms: Thirst, polyuria, pruritis.
PAST ILLNESSES: Myalgia 1900.
Psoriasis I910.
Bronchitis Some years.
FAMILY HISTORY: Good. I
GENERAL CONDITION: Very stout. Skin moist. Some Psoriasis,
. ! Heart not enlarged: V.S.murmur at apex,
' | * Luogs uormal. Reflexes normal. Urine - a
' j _ trace of albumen.
I-PROGRESS: Patient commenced treatment on a restricted diet
r and sugar rapidly disappeared from the urine.
She was then put on to Light Diet, and after 4 days 
the urine became constantly sugar-free. Patient 
left hospital on this diet.
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Mrs. D. Age 52. Housewife.
ADMITTED; 30:7:22.
PRESENT ILLNESS: Duration: 2 months.
Symptoms: Thirst, polyuria, loss of weight, 
prurltls vulvae, sleeplessness.




FAMILY HISTORY: One child died of Hip Joint Disease.
GENERAL CONDITION: Stout. Florid, Skin moist. Scar left
neck. Arteries thickened. B.P, 225 mm, Hg. 
Lungs normal. Reflexes normal,
PROGRESS: Patient was treated on the usual dietetic lines.
Glycosuria, at no time marked,rapidly cleared up 
and did not again recur. Patient left hospital 
on 120: 90: 120 = 1920, free from symptoms.
Admission. Discharge.
Weight 82k. 82k.
Blood Sugar 0.18# 0.18#
Urinary Sugar 12 gms. Free.
Urinary Acetone
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A. 39
Mrs. S. Ago 52. Housewife.
ADMITTED: 20:10:22.
PRESENT ILLNESS: Duration: 1 year.
Symptoms: Weakness, loss of weight, profuse 
sweating, prurltls vulvae.
PAST ILLNESSES: Whooping Oough in childhood.
Measles in childhood.
FAMILY HISTORY: Six of twelve children died in infancy.
GENERAL CONDITION: Stout. Skin dry. Varicose Veins in
both legs. Heart and lungs normal. Tongue 
dry. Reflexes normal.
PROGRESS: Patient commenced treatment on an ordinary diet
and glycosuria was minimal. With reduced carbohydrate 
a trace of sugar persisted,which disappeared on 
starvation. Patient was dismissed on ordinary diet 
less obvious sugar with a trace of sugar in the urine.
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Mrs. M. Age 51. Housewife.
ADMITTED: 21:10:22.
PRESENT ILLNESS: Duration: S years.
Symptoms: Weakness, loss of weight,
sleeplessness, pruritis vulvae.
PAST ILLNESSES: Soarlet Fever in childhood.
Measles * *
FAMILY HISTORY: Negative.
GENERAL CONDITION: Very fat. Skin healthy. Lungs normal.
Heart - V.8. murmur at apex: second
aortic + : B.P. ISO. mm. Hg. Reflexesnormal. Tongue coated.
PROGRESS: Patient commenced treatment on the usual dietetic 
lines aind with decreasing diet the sugar output 
was greatly reduced; but patient refused to submit 
to starvation and left hospital irregularly on 
the fifth day.
READMITTED: 7:9:24. Patient had been dieting to some extent
since previous dismissal, but all her symptoms had 
returned with, in addition, thirst and polyuria.
GENERAL CONDITION: Substantially unchanged, but skin now very 
dry with considerable inflammation around the vulva.
PROGRESS: Patient again commenced treatment on decreasing diet,
but she was found to be eating unauthorised carbohydrate 
and was discharged irregularly.
Apparently a case of moderately severe diabetes. Treatment was
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 ̂Patient admitted with Haemvtemesis. 
* Patient suffering from Phthysis.
'P, I .
J.O. Age 42 plasterer.
ADMITTED; 2:1:20.
PRESENT ILLNESS; Duration; 3 months.
Symptoms; Thirst,polyuria,loss of weight.
Sugar discovered 28:12:19.
PAST ILLNESSES: Indigestion 1919.
Haemorrhoids for 3 years.
FAMILY HISTORY; Negative.
GENERAL CONDITION; Thin; muscular. Skin dry and slightly
bronzed. Reflexes normal. Teeth carious.
PROGRESS: Progress was very satisfactory for two months, sugar 
and acetone giving little trouble. But latterly the 
tolerance appeared to fall, and glycosuria was con­
stantly present on a lower diet,though never in large 
amount. He left hospital on 40:80:175 = 2055,^ith a 
trace of sugarvin the urine.
READMITTED; 28:5:21. Patient had been reporting each month
since dismissal on 1:4:20, and had been very well 
and constantly at work. Latterly,however,he had 
noted an increase in the glycosuria in spite of 
numerous starve days. As he shewed 16# sugar in the 
urine he was admitted for treatment.
The general condition was unchanged save that the 
K.J.s could not now be elicited.
PROGRESS: Patient responded very well to dietetic treatment, 
acetone and sugar being rapidly cleared from the 
urine. He left hospital on 40:80:110 = 1470, free 
from symptoms.
READMITTED; 28:11:22. Patient had been fairly well since last 
admission, but latterly there had been a return 
of symptoms and he had noticed that he was losing 
weight. Four days before admission had struck 
his thumb with a hammer and the wound had gone 
septic. Symptoms had become very pronounced.
PROGRESS: On admission glycosuria was very marked (800gms.) 
and acetone ++++. There was a large sloughing 
wound in the Rt.hand where an incision had been 
made. The glands in the axilla were tender. He was
PROGRESS; very emaciated, smalt strongly of acetone, and was
(Oontd. } generally very ill.
Patient was placed on Oatmeal subsequently changed 
to decreasing diet rich in carbohydrate. In 10 days 
the acetone was cleared from the urine and the sugar 
output was much reduced. Meantime the hand improved 
slowly,but on 20;12;22 another incision was necessary, 
and again glycosuria was increased,and acetone return­
ed. Thereafter progress was very satisfactory. The 
hand healed in remarkable fashion and pari passu the 
sugar output dropped to very.small amount. A wonder­
fully good functional result was obtained with the 
hand.
READMITTED; 21:5:23. Patient had been very well since previous 
residence. He had apparently put on weight but this 
was really due to oedema. He was admitted for Insulin 
treatment.
PROGRESS; Progress was unsatisfactory as the supply of insulin 
was capricious,and sugar output varied with the dose 
available. Acidosis gave no trouble. Latterly suffic­
ient insulin was obtained and the urine was quickly 
rendered sugar-free on an adequate diet. He left 
hospital on 100;SO; 120 = 1S00,shewing a trace of sugar 
in the urine.
READMITTED; 27:6:23. With double Chronic Otitis Media and some 
Bronchitis. He had been working steadily since last 
dismissal.
In poor condition; very thin. Deafness very marked.
PROGRESS; Bn insulin acetone and sugar were rapidly cleared
from the urine and progress was uneventful. The dis­
charge from the ears quickly dried up. An attempt was 
made to drop the insulin and to return to starvation 
methods,but this was unsuccessful. Later patient 
required a larger dose of insulin,but he was discover- 
to be adding to his diet. Toward the end of his 
residence some experiments were tried with rectal 
glucose and insulin,but no success was achieved.
He left hospital on 8o:90:130 = IS50 with 30 units 
of insulin.
1920 1921 1922 1923 1923
Ad. Dis. Ad. Dis. Ad. Dis. Ad. Dis. Ad. Dis.
Weight 60. 69.5 68.6 57-5 52.6 49. 1 59* 7 57-3 47.5 50.2
(kilo)
B. S. - .20^ i24̂ ; i22^ .20^.30^ .36^ .23^ .25^.24^
U.S. 100 Tr. 200 Free 800 77 100 Tr. 245 Trace
(Gmsv
U. Acet. — + — ++++ + ++ — ++ —
This case illustrates the following points;
(%) That it is possible for a man to carry on for long
periods at full work of an arduous nature on a
carefully adjusted equilibrium diet.
(2) That acidosis and glycosuria are profoundly affected
by sepsis,and disappear with the clearing up of
the septic condition.
(3) That the omission of insulin is followed immediately 
by marked glycosuria.(Chart III).
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s. jk Co.-2000 - 4,24
T.D. Age 15 S ch o o l hoy.
ADMITTED2 2 1 : 2 :2 0 .
PRESENT ILLNESS: Duration; 3 weeks.
Symptoms; Thirst,polyuria,loss of weight, 
weakness,drowsiness.
Sugar discovered 3 days ago.




FAIvIILY HISTORY; Father suffers from Rheumatism.
GENERAL CONDITION; Tall: thin. Skin dry and rough. Heart normal
Lungs-some dulness Rt.side;ViP.andV.R.+ : 
rhonchi all over chest. K.J.s sluggish.
PROGRESS: On admission patient shewed a moderate glycosuria 
and a little acetone. Next day (22:2:20) he became 
very sick and vomited,and next day he had a typical 
attack of Tetany affecting the face,arms,and Lt.leg. 
This passed off completely in hour,and thereafter 
the boy was very well. Progress was uneventful,but 
difficulty was experienced in keeping the boy to his 
diet. He left hospital on 70:90:160 = 2090,free from 
symptoms,and having increased in weight by 4.2k.
. Patient was seen frequently during the next two years 
Glycosuria was generally present,but he felt very 
well and worked steadily as a telegraph-boy for IS 
months. Polyuria then began to return with weakness 
and loss of weight,but he refused to return to 
hospital lest he lose his situation.
READMITTED: 10:2:22. Complaining of severe pain in Rt.side of 
chest with cough and bloody spit 3 weeks before.
He had been confined to bed since.
On admission patient was thin,and bore astrong 
odour of acetone. Skin dry and powdered. Pulse 
’coupled*-extrasystoles. Lungs-much rale at Lt. 
base. K.J.8 elicited with difficulty.
PROGRESS: On the evening of admission patient collapsed,but
was revived by stimulants. Acidosis was very marked 
and oatmeal was given. On this and decreasing diets
the acetone rapidly
PROGRESS: cleared from the urine,and glycosuria disappeared, 
(Oontd.) Meantime the patient became markedly oedematous: but 
this disappeared with increasing feeding. It was 
found impossible to diet him as he persisted in 
stealing food; but undoubtedly his tolerance had 
diminished. He went home on 30:60:90* 1170,free from 
symptoms.
There was little doubt that the lung conditionwas a 
pneumonia.
READMITTED: 24:9:22. Since dismissal on 23:2:22 patient had
been at home/unfit for work. He had not been keep­
ing to his diet. He came back to hospital reluct­
antly on account of weakness.
Condition: Very emaciated. Skin dry. Smelling of acetone. B.P
70mm. Hg. Dulness and rale Lt. base. K. J. s not
elicited.
Progress: Acidosis and glycosuria were again very marked,
and again oatmeal was employed. Patient reacted vary 
well, but as before patient would not diet 
properly,and glycosuria was persistent. He went 
home on 45:45:65 = #55, with both acetone and 
sugar in the urine.
READMITTED: 12:3:23. Since dismiasal on 23:10:23 patient had
dieted strictly from time to time: but he had gone
steadily downhill, suid latterly he had paid little 
attention to diet.
He was admitted terribly emaciated and ’in extremis*. 
His condition has been described in the ’Insulin’ 
text.
Progress: Insulin treatment was commenced at once with a diet
rich in carbohydrate. In three days the acidosis 
had completely cleared up, and thereafter gave rise 
to no anxiety. The urinary sugar output was greatly 
reduced, but an adequate dosage of insulin could 
not be obtained at that time, and the chart shows 
very clearly the result of its omission. On 10:4:23 
however, the supply became more regular, and progress 
was thereafter more satisfactory. On 22:4:23 an 
unsuccessful attempt was made to treat with insulin 
ointment, an experiment which was repeated twice 
later ( 22:5:23 and 24:5:23 )• With a fixed diet and 
dose of insulin ( 30 units ) sugar excretion was 
little more than a trace, but was breaking diet at 
this time and the urine could not be kept sugar-free. 
Later an attempt was made to drop insulin and to 
treat on a more restricted diet: but tolerance was 
found to be low and insulin had to be resumed.
progress: Patient left hospital very well oh yO:#O:1O0 = 1500, 
(Oontd.) with à trabe of sugar in the urine, taking 20 units 
of insulin. He had gained 5 .5  kilos, in weight.
1920 1922 1922 1923
Ad. Dis. Ad. Dis. Ad. Dis. Ad. Dis.
Weight
Blood
2 9.5k. 33.6k. 29. 3k. 29. 3k. 2 8.9k. 27.3k. 24. 6k. 29. 4k.
Sugar - « 0.37^ 0.2155 0.48# 0.15# 0.43% 0. 10#
Urinary
Sugar 40 gras. Free 13&gras.Free 64gras. 8 0gms. 252 gras. Trace
Urinary
Acetone ++ » — +++ ++ •
A oase of severe diabetes, slowly deteriorating under ’Allen* 
treatment, and going rapidly toward death when diet was 
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W.MOB. Ag® 40 01*rk«
ADMITTED: 8:3:21.
F W S m X  ILLNESS: 3 y##rikSymqptom#: palyuria^ weak**### lo## ofwelgkt# #l##ple#i^##m»Sugar dioooTorocl Deo. 1918: dieted 
with considerable improvement, but latterly symptoms had returned.
PAST ILLNESSES: Scarlet Fever in childhood.
FAMILY HISTORY: Negative.
GENERAL CONDITION* Tall: thin: sallow: looking ill. Skin dry,
but no skin lesion#. Heart normal. Lungs- impaired percussion note Rt.apex: R#M. 
deficient. K.J.# not elicited. Eye# normal.
PROGRESS* patient wa# given a day on ordinary diet to determine 
the extent of the glycosuria, and this was followed 
by decreasing diet to starvation. The sugar was rapidly cleared from the urine. Acidosis gave rise to 
no anxiety. With increasing feeding glycosuria remained absent save on two occasions. Patient went 
home on 109:99:104 = 1858, free from symptoms.
READMITTED; 26:5:23* Since dismissal on 2:4:21 patient had 
dieted himself with the utmost strictness. He had collected together in book form the records of the 
food values of every meal taken during that time, the 
type of food and the amounts being given in detail. 
He had tended to err on the side of undernutrition 
throughout, but he had avoided starve days as being 
too weakening. If glycosuria returned at any time 
he fc«ind that he could banish it by very vigorous 
exercise. He had been regularly at work throughout.
general CONDITION: Very thin. Looking tired and ill. Skin very 
dry. Heart normal. Lungs - no dulness to 
percussion: rale over chest, + at Rt* apex: 
considerable cough, no sputum. K . J . S  
present but elicited with difficulty. Urine - albumen ++.
PROGRESSI A# patientas condition was far from satisfactory
Insulin was commenced on admission. On a diet fairly 
r i ^  in carbohydrate the insulin was rapidly increased, 
tut even with 63 units imd a reduced carbohydrate intake the urine could not be rendered sugar-free. 
SubseGuently the dose was reduced to 55 units, and 
with a diet around 68*92*132 * 1828 the glycosuria was kept within reasonable limits ( Trace - 50gms.; 
Patient went home much improved in every way. The albuminuria cleared up on the loth, day and did not 
recur.
1921 1923
Weight Blood Sugar 
Urinary Sugar 
Urinary Acetone
Ad. Dis. Ad. Dis.
5 4 k . 54  k . 5 6 *  6 k .
0.40:̂ 0. 18% 0.25% 0. 18%280gms.
+ Free 190gms. 20gms.
subsequently the urine was sugar-free on an unehanged diet but with an insulin dose of 4o units. The weight had increased and patient felt very well. The lung condition apparently remained quiescent.
A case showing (1) a satisfactory result on diet
alone,
(2) a lees of tolerance and marked weakness following prolongued 
under*feediog,
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"p. 4
J .O. Age 17. Apprentice Cartwright.
ADMITTED: 13:5:21.
PRESENT ILLNESS: Duration: 5 weeks.
Symptoms: Thirst,hunger, polyuria,loss of weight, 
weakness,dimness of vision.
PAST ILLNESSES: Diphtheria in childhood.
Measles in childhood.
"Cerebral Attack" I9 2 0 : unconscious: ? origin.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Physique fair: thin. Site of old haemorrhage into
Right retina marked by large pigmented area. 
Physical examination otherwise negative.
PROGRESS; progress was very satisfactory at first,sugar and acetone 
being quickly cleared from the urine on a low dietary.
It was found impossible,however,to find the Carbohydrate 
tolerance or to arrive at an equilibrium dietvas patient 
persistently stole food. He left hospital free from 
symptoms and with weight unchanged on 30:75:880 = 1410.
READMITTED: 26:5:21. Since dismissal on 30:4:21 he had been unfit to 
return to work. His previous symptoms had returned, and 
in addition he had experienced cramp-like pains in the 
feet when walking.
The physical condition was unchanged. Wass. React.negative,
PROGRESS: Again glycosuria and other symptoms disappeared under
suitable diet. Onthis occasion he ate unauthorised food 
on two occasions only,and he was able to leave hospital 
on 9 0 :8 0 : 1 1 0  = I6 7 0 , without sugar or acetone in the urine,
READMITTED; 21:4:23* Since discharge on 20:6:21 he had been working 
steadily. He complained of slight polyuria and weakness. 
He appeared thinner,and although his weight was up he 
had grown 5cms. in the interval.
Physical examination revealed nothing further save that 
the knee jerks could not now be elicited.
PROGRESS: As there was evidence of considerable acidosis and glycos­
uria insulin was commenced on the 5th. day . On 25 units 
the urine was sugar and acetone-free. Some difficulty 
was experienced at this time in obtaining insulin,and on 
2:3:23 an insulin ointment preparation was tried with 
apparently satisfactory results. With new supplies inject­
ions were resumed; but patient tired of the treatment and
PROGRESS; left hospital irregularly on 0 70; P 60: F 80 = 1240 with 
(Oontd. ) 25 units of insulin.
1921 1921 1923
Ad. Dis. Ad. Dis. Ad. Dis.
Weight 43.23c. 43. 23c. 42.53c. 40.8k. 42.5k. 42.5k.
Blood Sugar 0.24% 0.18% 0.20% 0.24% 0.20% 0.08%
Urinary Sugar 112gms. Free 124gms. Free 32gms. Free
Urinary Acetone + - - - ++
A case of moderately severe diabetes which responded very well to 
Allen treatment, and where,in spite of failure to diet strictly, the 
patient was able to carry on at work for almost 2 years. His response 
to insulin,too,was excellent,and had he been content to continue the 
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U p. Age 34 Clerk.
ADMITTED; 6:4:21.
PRESENT ILLNESS; Duration; 1 year.
Symptoms; Thirst,polyuria,loss of weight,weakness, 
cramps in legs#dimness of vision.
PAST ILLNESSES; Influenza I9II.
" 1912.
" 1913." 1 9 1 9 .
FAIdlLY HISTORY; Negative.
GENERAL CONDITION; Spare build; fair physique. Skin healthy. Lungs -
impaired percussion note Rt. apex,few rhonchi.
Heart normal. Reflexes normal. Wass. React, negative
PROGRESS; Treatment followed the usual dietetic lines. Glycosuria
rapidly disappeared,but with starvation acetonuria became 
marked. The acetone cleared up with increased feeding,and 
patient left hospital on C 50;P SO;F 100 = 1420,free from 
symptoms.
READMISSION; 15;2;23. Since dismissal on 30:4:21 he had been very 
well,and had been working steadily without discomfort. 
When he reported on this date the urine was found to 
contain sugar 15%,and acetone +++,and he was admitted 
for insulin treatment although he made no complaint. 
Patient appeared much thinner and had obviously lost 
weight. Physical examination revealed no change in his 
condition.
PROGRESS; Unfortunately supplies of insulin did not come to hand and 
patient had perforce to be treated on the usual dietetic 
lines. The acetone was cleared from the urine fairly easily 
but the sugar presented great difficulty. The "tolerance" 
had evidently become much lower. There was considerable 
generalised oedema during the starvation period. Later smal 
small quantities of insulin became available,but these 
were insufficient to affect the sugar output. Patient left 
dissatisfied on 17:5:23.
Patient returned on 28:3:23 with acetone +++. Insulin was 
administered on admission,and the urine was quickly 
rendered acetone and sugar-free. Again supplies failed 
(this was one of the earliest cases; and glycosuria again 
became marked; but with adequate supplies a satisfactory 
result was soon attained. He left hospital on O6O: P80:
FI 20 = 1640,
PROGRESS: with 5 units of insulin,free from symptoms.
(Oontd. )
READMITTED; 16;4;24. Well and at work since discharge on 16:4:23 
until 2 weeks before when he was compelled to lie up 
with severe pains in the abdomen. His regular 5 unit 
dose of insulin was stopped and this was followed at 
once by a return of intense thirst,dryness in the mouth, 
together with some mental confusion.
Patient looked pale and ill. Greatly emaciated; some 
oedema of the feet. Quite intelligent,but speech slow 
and halting though normally garrulous. Skin very dry. 
Lungs normal. Pulse small. The abdomen contained some 
free fluid,but nothing abnormal could be palpated.
There was a slight balanitis. Urine - turbid,containing 
pus in amount and some blood; no casts. Sugar 5%. •
PROGRESS; Patient was put on G60 :P50 :P50 with 10 units of insulin 
He improved very rapidly,and next day was able to sit up 
and talk in his usual manner. The skin became moist,and t 
the balanitis cleared up. Pus persisted in the urine in 
amount# The behaviour of the blooi-sugar and urinary 
sugar was very curious, and in consequence the dose of 
insulin varied considerably - 3 to 25 units. On 26:4:24 a tumour was felt in the abdomen in the region 
of the right kidney. Oedema and ascites were soon so 
marked that it could not be felt. Meantime the urine 
contained pus ++, but ro T.B. With increasing anasarca 
diet and insulin dosage were increased. On 15:5:24 the 
patient developed an abscess on the back, over the 
right kidney* This was opened on 19:5:24, and found 
to be perinephric. Following operation the general 
condition improved somewhat, although pus persisted 
in the urine. On 6:6:24 the oedema had completely 
disappeared, auid there was only a trace of sugar in 
the urine. Healing was slow but satisfactory. The 
diabetic progress, however, was not good after 13:6:24, 
and the pyuria became even more marked. On 27:6:24 
patient elected to go home. The glycosuria was much 
worse^an unchanged dose of insulin ( 35 units ) with 
a reduced diet - 60:70:130 = 1790. Although the renal 
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V. G. Age 31 Printer.
ADMITTED; 17:3:22.
PRESENT ILLNESS: Duration: 6 months.
Symptoms: Thirst,polyuria,weakness,dimness of 
vision,constipation.
PREVIOUS ILLNESSES: Measles in childhood.
Bronchitis 1903*
G.S.W.Left arm: elbow excised: septic I917 and
1921.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Fairly well developed: left arm atrophied. Skin
normal. Tongue coated. Reflexes normal.
PROGRESS: Patient was treated on the usual dietetic lines. Response 
was excellent,acetone and sugar rapidly disappearing from 
the urine,and remaining absent. He left hospital free 
from symptoms on 0 85:P 110:F 130 = 2120.
READMITTED : 21:4:23* He had been very well since discharge on 14:4:?% 
and had worked without a break since that date,He was 
asked to return for insulin treatment if deemed necessarj
PROGRESS: As sugar was present inthe urine in amount,and acidosis
was marked insulin was commenced on the 4th, day, and 
increased rapidly to 30 units. The acetonuria rapidly 
cleared up,but the glycosuria was more obstinate,due 
partly to the interpolation of 2 days insulin ointment 
treatment. On 25 units,however,the urine was constantly 
sugar-free,and thereafter the dose of insulin was re­
duced until no insulin was being given without the 
return of glycosuria. The prolongued administrâtionof 
insulin had apparently raised his sugar tolerance very 
markedly. He was dismissed on 80:80:110 = I630 without 
insulin,free from symptoms.
READMITTED: 3:10:23* Since discharge on 29:6:23 patient had been
very well till 4 days before admission when he developed 
a carbuncle. All his old symptoms returned.
He was very thin and ill: skin dry: tongue coated; odour 
of acetone in the breath. There was a large carbuncle 
over the left shoulder,recently incised.
Progress: Acetone and sugar were present in large amount in the
urine,and insulin was commenced at once.
Progress; The dose was increased rapidly to 50 units,at which point 
(Contd. ) all symptoms disappeared. The healing of the carbuncle
proceeded rapidly and without incident. He left hospital 
on 80:100:140 = 2040, but now he required 35 units of 








Weight 53. 5k. 52. 4k. 51.5%. 51,4k. 40. 2&. 50. 9k
Blood Sugar 0. 24% 0.20% 0. 36^ 0.25% 0.28% 0.17%
Urinary Sugar 190gms. Free S5gms. Trace 220gms. Free
Urinary Acetone ++ — +++ - ++++ —
This case illustrates clearly the following:
(1) A very satisfactory result with Allen treatment.
(2) The apparent^raising of the sugar tolerance by 
the prolongued administration of insulin.
(3) The effect of sepsis in upsetting metabolism, 
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K. S. Age 42 Farmhand.
ADMITTED; 21:9:22.
PRESENT ILLNESS: Duration: 9 months.
Symptoms: Thirst,polyuria,weakness,orarap-
like pains in legs,sleeplessness, 
dimness of vision.
Sugar discovered 5 weeks ago: dieted 
with some improvement.
PAST ILLNESSES: Injury to Left foot I9I6.
Tonsillitis I917.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Thin: poor condition. Skin dry: pustular
eruption both legs. Heart normal: B.P.95mm.Hg 
Teeth carious and deficient. Reflexes normal.
PROGRESS: Acidosis was very marked on admission and patient 
commenced treatment on Oatmeal. Acetone quickly 
disappeared and the usual starvation dietary was 
substituted. The urine became sugar-free,but great 
difficulty was experienced in keeping it so,tolerance 
being very low. Patient was of low mentality and 
frequently broke diet. He was discharged on 45:96:110 
= 1550,with a little sugar in the urine.
READMITTED: 12:3:23. Since previous dismissal patient had not
been dieting carefully,and had worked only occas­
ionally. He did not look weèl,and there was some 
oedema of the feet. The K.J.s could not be elicited.
PROGRESS: Patient commenced treatment on his former diet,but 
acidosis and glycosuria being persistent and oedema 
increasing insulin was administered on the 4th. day. 
Oedema increased for 10 days but thereafter steadily 
declined. Progress was then uninterrupted,and he 
left hospital on 75*^5:100 = 1540,with a trace of 
sugar in the urine on 5 units of insulin.
READMITTED: 17:4:24. Since discharge on 25:6:23 he had done no
work. He had never had any insulin,and he had
eaten ’what was going*. Symptoms had been present 
since Jan.1924 - marked weakness,loss of weight, 
dimness of vision,and oedema of feet and eyelids.
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J.0. Age 5 Schoolboy.
ADMITTED; 7:9:22.
PRESENT ILLNESS: Duration: 2]̂  months.
Symptoms: Thirst,polyuria,loss of weight, 
weakness,constipation.
PAST ILLNESSES: Scarlet Fever 1918
Jaundice 1922.
FAMILY HISTORY: Negative.
GENERAL CONDITION : Thin. Skin moist. Heart and lungs normal.
Tongue dry. Reflexes normal.
PROGRESS: On a somewhat restricted diet symptoms quickly
disappeared,and patient soon returned to full diet. 
Glycosuria was now intermittent and never present 
in amount. The blood sugar never rose above normal 
limits save on one occasion. A Glucose Test gave a 
’Lag* curve. He left hospital free from symptoms.
READMITTED: 20:6:23- Patient had been very well until May 1925 
when thirst and polyuria returned. He was admitted 
for insulin treatment.
The general condition was unchanged.
PROGRESS: Patient was put upon his previous diet and continued 
on this with slight increase for 5 weeks. Although 
glycosuria was minimal or absent weight was steadily 
lost. Insulin was then administered with little 
benefit: but on 23:8:25 the diet was more than 
doubled with increased doses of insulin. The boy’s 
condition improved steadily,weight increasing and 
glycosuria being readily controlled . As insulin 
could not be obtained for him at home its use was 
stopped before discharge. Sugar at once returned to 
the urine and weight began to fall. He left hospital 
on 80:80:120 = 1720. A Glucose Test on 21:7:23 gave 
now a typical Diabetic curve.
READMITTED: 7:6:24. Fairly well since discharge on 12:10:23.
He had been examined periodically and recently 
had shewn a steady deterioration with return of 
symptoms.
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Mrs MoM. Age 33 Housewife.
ADMITTED; 20:7:20.
PEESENT ILLNESS; Durâtion;2 months.
Symptoms; Thirst,polyuria,frequent attacks 
of vomiting.
Sugar discovered 1 month ago.
PAST ILLNESSES: Measles in childhood.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Well nourished. Good colour. Skin moist.
Heart and lungs normal. Tongue coated.
Reflexes normal.
PROGRESS; patient was treated first on light diet,then
starvation, then oatmeal# Starvation following this cleared the urine of sugar. The diet was 
now rapidly increased but glycosuria did not 
recur. The patient left hospital on 
90: 15O: 50 = 1410, free from symptoms.
READMITTED: 7:10:20- Patient was very well,but she was unable to control the glycosuria which had now 
reached 12.3^ She was readmitted for training.
PROGRESS: Patient was treated on the usual dieteticlines and sugair rapidly disappeared from the 
urine. Progress thereafter was uninterrupted, 
the diet on dismissal on this occasion reaching 
130s I3O: 120 = 2120, without return of symptoms.
Patient was seen from time to time during the following six months. The glycosuria was 
never more than a trace and the weight was well maintained.
READMITTED: 28:4:24. Patient had been very well until two months before when persistent glycosuria had induced her own doctor to administer insulin cautiously, but in spite of this the urine did not become sugar-free and other 
symptoms (thirst, polyuria) had returned.
She w as a d m itted  t o  r e g u la t e  th e  i n s u l i n  
d o sa g e . The a k in  was v e r y  d r y , b u t th e  
g e n e r a l o o n d itic m  o th e r w ise  w as unchanged .
PROGRESS; On a  m o d era te ly  r e s t r i c t e d  d i e t  i n s u l i n  was
a d m in is te r e d  in  in c r e a s in g  d o sa g e . C arbohydrate  
to le r a n c e  had e v id e n t ly  c o n s id e r a b ly  
d e t e r io r a t e d  s in c e  2$ u n i t s  p e r  day w ere now 
r e q u ir e d  t o  a l lo w  a  d i e t  o f  6 0 * 6 0 s 130 * I 650.
A r e v ie w  o f  p r e v io u s  d i e t s  makes i t  c l e a r  
th a t  p r o t e in  had b een  g iv e n  i n  to o  la r g e  
amount.
1920. 1920. 1924.
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Mrs. M. Age 50. Housewife.
ADMITTED; 2 2 :1 1 :2 0 .
PRESENT ILLNESS: D u ration : 2 m onths.
Symptoms: W eakness.
Sugar d is c o v e r e d  4  w eeks b e f o r e .
PAST ILLNESSES: M ea sles  in  ch ild h o o d .
In f lu e n z a  I 906.
Lumbago 1919*
FAMILY HISTORY: N e g a t iv e .
GENERAL CONDITION: Very s t o u t .  V a r ic o s e  V e in s  b o th  l e g s .
S k in  m o is t .  H eart and lu n g s  norm al.
R e f le x e s  norm al. W ass. R ea c t. N e g a t iv e .
PROGRESS: P a t ie n t  commenced trea tm en t on th e  u é u a l d i e t e t i c
l i n e s  and w ith  s ta r v a t io n  g ly c o s u r ia  d isa p p ea re d  
b u t a c e to n e  was p r e s e n t  in  amount. W ith  
in c r e a s in g  d i e t ,  how ever, th e  a c e to n u r ia  c le a r e d  
up. T h e r e a fte r  p r o g r e s s  was s a t i s f a c t o r y  and 
p a t ie n t  l e f t  h o s p i t a l  on So: 120: 120 = I 88O, f r e e  
from  symptoms.
READMITTED: 2 1 :5 :2 1 . C om plain ing o f  fu r th e r  a t ta c k s  o f
w ea k n ess. No o th e r  symptoms. P h y s ic a l  c o n d it io n  
was uhchabged, b u t p a t ie n t  had g a in ed  s l i g h t l y  in  
w e ig h t .
PROGREAA: P a t ie n t  was t r e a te d  on th e  same d i e t e t i c  l i n e s  a s
p r e v io u s ly  and a g a in  p r o g r e s s  was u n in te r r u p te d .
She l e f t  h o s p i t a l  on So: 70: 40 = 96O, r e f u s in g  
t o  rem ain u n t i l  an ad eq u ate  was rea ch ed . There  
was c o n s id e r a b le  l o s s  o f  w e ig h t d u r in g  t h i s  r e s id e n c e .
READMITTED: 23 :7 :2 3 *  W ith H aem atem esis. P a t ie n t  had
com plained  o f  p a in s  in  th e  stom ach , n o t r e la t e d  to  
fo o d ,w ith  w hich  sh e  hawi b een  c o n f in e d  t o  bed f o r  
f i v e  w eeks. D uring h e r  two months* s ta y  in  
h o s p i t a l  a t  t h i s  tim e  she r e c e iv e d  th e  r o u t in e  
tr ea tm en t f o r  g a s t r i c  u l c e r ,  b u t su g a r  n ev er  
appeared  in  th e  u r in e  a t  any t im e  even  upon an 
u n r e s t r ic t e d  l i g h t  d i e t  on w hich  sh e  l e f t  h o s p i t a l .
1920. 1921. 1923.
Ad. Dis, Ad. Dis. Ad. Dis.
Weight 68k. 88k. 89k. 83k. 80k.
Blood Sugar 0.22# 0.19# - 0.12# » -
Urinary Sugar 126 gms.Free. 30 g. Free. Free. Free.
Urinary Acetone - - - - - -
A case of mild diabetes satisfactorily treated by dieting. 
The prolonged period of undernutrltlon necessitated by the 
haematemises following gastric ulcer would appear to have 
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Mrs. MoB. Age 62. Housewife*
ADMITTED: 1 :5 :2 2 .
PHESEBT ILLNESS: D u ra tio n : 6 y e a r s .
Symptoms: T h ir s t ,  p o ly u r ia ,  p r u r l t l s  v u lv a e .
D ie te d  o c c a s io n a l ly  d u r in g  s i x  
y e a r s ^ la t t e r ly  co m p la in in g  o f  
d e b i l i t y  and n e r v o u s n e ss .
PAST ILLNESSES: Bone.
FAMILY HISTOfiTs N e g a t iv e .
GEBEEAL OOBDITIOH: B a th er  s t o u t .  S k in  m o is t .  V a r ic o s e
V e in s  b o th  l e g s .  S l ig h t  oedema o f  
f e e t .  A r t e r ie s  s c le r o s e d #  B e f le x e s  
norm al. Was s .  f ie a o t . n e g a t iv e .
PEOGBSSS: P a t ie n t  was t r e a te d  on th e  u s u a l  d i e t e t i c  l i n e s
and su g a r  r a p id ly  d isa p p ea re d  trom  th e  u r in e .  
Subsequent p r o g r e s s  was f a i r l y  s a t i s f a c t o r y  though  
some d i f f i c u l t y  was e z p e r lw c e d  In  r e a c h in g  a  
r e a s o n a b le  d i e t ,  p a t ie n t  d ev e lo p ed  a  s o r e  on th e  
l e f t  h e e l  w h ich  h e a le d  s lo w ly .  She l e f t  h o s p i t a l  
on 5 0 : 7 0 : 90 *  1290 , w ith  a  t r a c e  o f  su g a r  in  
th e  u r in e ,  b u t g e n e r a l ly  m ioh Im proved.
BBADMITTED: 16: 4* 23* O om plain lng o f  p a in s  in  th e  l e g s  
and f e e t  and m m erous u l c e r s  on th e  t o e s .  She 
s t a t e d  Wie had l o s t  w e ig h t .
GSBEEAL OOBDXTIOB: L i t t l e  changed , b u t th e  oedema now ex ten d ed
on t o  t h e  l e g s  and tru n k  and th e r e  w ere munerous 
rh cn ch i In  th e  c h e s t .  The iU J s . w ere -*'• Numerous 
u l c e r s  on th e  t o e s  o f  th e  r ig h t  f o o t :  t i p  o f  
r ig h t  g r e a t  t o e  gangrenous.
PEOGEESS: P a t ie n t  was t r e a te d  on an e q u ilib r iu m  d i e t  and
g ly c o s u r ia  th rou ghou t was m in im al. The b lo o d  
s u g ^  a lw a y s  ran  h ig h  b u t a c i d o s i s  g a v e  r i s e  t o  
no a n x ie t y .  The u l c e r s  p r o g r e sse d  s lo w ly  tow ard s  
h e a l in g  and th e r e  was no sp read  o f  th e  gan gren e.
A few  d o s e s  o f  I n s u l in  (5  u n i t s )  w ere a d m in is te r e d  
b u t th e  m ipply was I n s u f f i c i e n t  a t  t h a t  t im e  t o  
a llo w  o f  i t s  co n tin u ed  u s e .  P a t ie n t  l e f t
h o s p i t a l  on SO: 7 0 : 90 = 1 4 1 0 , s l i g h t l y  
Improved. T h ere was a lb u m in u r ia  th r o u g h o u t.
1922. 1923.
Ad. b i s .  Ad. D is .
W eight 59* 2k. 56. 2k . 53. 2k. 5 2 .2 k .
B lood  Sugar *  Bm23% 0 .2 5 ^  0*2SJ5.
U rin a ry  Sugar 3$ gms. 6 gms. 20 gms. T race . 
U rin a ry  A ceton e «  « «.
A c a s e  o f  g ly c o s u r ia  In  a  "done* o ld  woman 
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M.MoB. Age 34 Housemaid.
ADMITTED; 16:10:22.
PRESENT ILLNESS: Duration: 3 weeks.
Symptoms; Thirst,polyuria,loss of weight, 
breathlessness on exertion.
Sugar discovered 5 weeks ago.
PAST ILLNESSES: Whooping Cough in childhood.
Operation for varicose veins I9IO.
FAMILY HISTORY: Negative.
GENERAL CONDITION: Thin. Skin moist. V.V.Left leg. Grating in
both knees. Heart and lungs normal. Thyroid 
slightly enlarged: no tremor : eyes prominent: 
no von Graefe. Reflexes normal.
PROGRESS: Patient was treated on the usual dietetic lines and 
responded very well. The glycosuria was never 
considerable,acidosis was not troublesome,but there 
was considerable loss of weight. Patient went to the 
Home pn 50:110:140 = 1900, free from symptoms.
READMITTED: 15:6:23- After discharge on 14:11:22 patient
worked steadily until ^pril I923 when she had to 
give up on account of weakness. Thereafter all her 
previous symptoms returned. She was admitted for 
insulin treatment.
GENERAL CONDITION: Much emaciated. Looked ill, skin very dry.
Thyroid not now enlarged. Short V. S.murmur 
at apex: pulse 100. Liver +. K.J.s absent.
PROGRESS: As patient shewed signs of cardiac failure it was
considered unwise to starve her. Insulin was begun 
on the 5th. day and increased rapidly to 50 units 
with a fair diet. There was considerable oedema 
butthia disappeared as the pulse rate fell. Alveolar 
GO* and NH®-N ratio were satisfactory. Progress 
later was very satisfactory, and patient left 
hospital on SO:90:150 = 2030, free from symptoms, 
with 40 units of insulin per day.
READMITTED % 6:2:24. Since discharge on 19:8:23 she had been working steadily as a cook. On 4:2:24 she complained of shortness of breath and pains 
’all over’, particularly in Rt.side of chest.
GENERAL CONDITION: Patient very ill. Considerable dyspnoea:respirations rapid and sighing ( air 
hunger ). No dulness to percussion but 
rale both bases. No oedema. K, J, s not 
elicited. Heart sounds poor: pulse rapid 
but of fair quality. Throat congested and 
dry: odour of acetone in breath. B.S,= 0,45^ 
Alveolar air = 3,2^. Urine - Sugar 2,7%: Acetone ++4" : Diaoetio Acid ++.
PROGRESS: During the first 24 hours patient received 60 units
of insulin, but on 7:2:24 she was very drowsy 
although the breath no longer smelt of acetone. The 
pulse ran about 140, poor in quality. B. S. = 0.414%. 
The ûrine was unchanged. On 8:2:24 patient was much less drowsy and the urine contained Acetone + : 
Diacetic Acid *. She was,however,very collapsed, the 
pulse being almost imperceptible. Cardiac failure became more extreme and patient died at 7 p.m.
Post Mortem Exam. Pancreas small and atrophied, the head most involved.
Bronchopneumonia.
Subacute Nephritis.
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Miss P. aGE 39 Hospital Nurse,
ADMITTED: 19:1:23.
PRESENT ILLNESS: Duration: 2 months.
Symptoms: Thirst,polyuria,defective vision.
Discovered sugar herself 1 month ago.
PAST ILLNESSES: Scarlet Fever in childhood.
Measles ” *
FAMILY HISTORY: Negative.
GENERAL CONDITION: Well nourished. Fresh complexion. Skin healthy.
Odour of acetone in breath. Nothing abnormal 
on physical examination.
PROGRESS: Patient was treated on the usual dietetic lines,but
tolerance was found to be low and glycosuria persisted 
even on an inadequate diet, she left hospital to go on 
holiday and to return for insulin treatment.
READMITTED; 21:4:23* Condition unchanged save that glycosuria
had increased.
PROGRESS: Patient went onto her previous dismissal diet and
insulin was commenced. The dose was quickly raised to 
40 units with increased diet ( 90:80:120 =iy6o ) at 
which she was free from symptoms. She developed an 
abscess on the arm at the seat of injection which gave 
little trouble. At her request insulin was stopped 
before leaving hospital with a return of glycosuria.






Ad. Dis. Ad. Dis.
50.5k. 48.2k. 51k. 52.2k.
0. 10% 0. 15fo 0. 36%
45gms. 15gms. 68gms. 25gms.
A satisfactory result with insulin in asevere case. 
Patient subsequently went onto 20 units of insulin 
per àëly on which she was very well and fit for work.
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HPr  I hr
A. P. Age 15 Ward-maid.
ADMITTED: 5:2:23.
PRESENT ILLNESS: Duration: 4 months.
Symptoms: Thirst,polyuria,loss of weight,
weakness, sleeplessness. No treatment.




GENERAL CONDITION: Small: poorly nourished: anaemic. Skin dry.
Heart normal. Lungs - dulness Lt.apex: V.P. 
and V. R.+i rale. Reflexes normal
PROGRESS: On diet progress was rapid, sugar and acetone being
quickly cleared from the urine. She was discharged 
on 45:55:105 = 1345, freefrom symptoms, and with 
the lung condition unchanged.
Readmitted; 21;4;23* Since dismissal on 12:3:23 she had been 
at home. She had had a ’cold',and complained of 
weakness but of no other symptom. As her home 
circumstances were bad she was readmitted.
Physical condition was unchanged save that the Lt. 
apex was more marked.
Progress; Patient was put back onto her former diet,but as
glycosuria was persistent insulin was administered 
and continued for 4 weeks. It was then thought 
that she was going to a Sanitorium and insulin 
was stoppedb but arrangements broke down at this 
time.Shortly after this the temperature began to 
rise in the evening and on 20:6:23 patient had a 
sharp haemoptysis. Haemoptysis recurred on 27:6:23. 
She was distinctly ill,and the lung condition was 
spreading. Insulin was resumed with increased diet 
and glycosuria was minimal. On 7:7:25 Tubercle 
bacilli were found in the sputum. On 6:7:23 patient 
was allowed full diet without sugar,and thereafter 
on this diet with a small dose of insulin the urine 
was generally sugar-free. No haemoptysis occurred 
after Patient went to a Sanitorium on
150:90:130 = 2130,with 5 units of insulin without 
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